








L. ivanovii can also cause bacteremia in immunocompro-
mised, debilitated patients.
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Figure. Characterization of the Listeria ivanovii subsp. ivanovii 
isolates from a 55-year-old man with gastroenteritis and bacteremia. 
A) The 4 isolates, 07/00250, 07/00251, and 07/00252 from blood, 
and 07/00253 from feces, were analyzed by pulsed-fi eld gel 
electrophoresis (PFGE) with ApaI and SmaI restriction enzymes 
(9). The L. ivanovii subsp. ivanovii type strain American Type 
Culture Collection (ATCC) 19119 was used as control. Profi les were 
compared according to band positions by using the Dice coeffi cient 
and were clustered by using unweighted pair–group method 
averages. Criterion of dissimilarity = 1 band difference (maximum 
position tolerance 1.5%). B) L. ivanovii–specifi c virulence locus 
LIPI-2 and its phenotypic marker (sphingomyelinase production as 
shown by a CAMP-like test with an indicator strain of Rhodococcus 
equi on sheep blood agar). Left, genetic structure of LIPI-2. 
Arrowheads indicate positions of the oligonucleotide primers used 
in the 19 intragenic and intergenic PCRs to map the locus in the 
isolates; arrows represent genes (those belonging to LIPI-2 are 
gray, the sphingomyelinase gene is black, and fl anking genes from 
the core listerial genome are white) (10). Right, typical shovel-
shaped synergistic hemolysis reactions caused by L. ivanovii 
sphingomyelinase in the presence of R. equi cholesterol oxidase 
compared with the negative reaction given by L. monocytogenes 
(Lm). C) Invasion (gentamicin protection) assays in bovine (Madin-
Darby bovine kidney) and human (HeLa) epithelial cells. The human 
isolates were compared with ruminant isolates ATCC 19119, PAM 
55, and PAM 19 and with the L. monocytogenes strain P14A. Error 
bars indicate SEM of at least 2 duplicate experiments.
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We report acute encephalopathy associated with infl u-
enza A infection in 3 adults. We detected high cerebrospinal 
fl uid (CSF) and plasma concentrations of CXCL8/IL-8 and 
CCL2/MCP-1 (CSF/plasma ratios >3), and interleukin-6, 
CXCL10/IP-10, but no evidence of viral neuroinvasion. Pa-
tients recovered without sequelae. Hyperactivated cytokine 
response may play a role in pathogenesis.

Infl uenza-associated acute encephalopathy has been de-
scribed in children, and results in a high frequency of 

neurologic sequelae and death. Altered consciousness, dis-
orientation, and seizures occur within a few days after the 
onset of fever and respiratory symptoms (1–3). In some 
patients, symptoms are transient but in others rapid pro-
gression to necrotizing encephalitis, deep coma, and death 
may occur (1–3). Cases in adults are infrequently reported 
and remain poorly characterized, although the more com-
plex clinical scenarios in adults may have hindered case 
recognition (1,4–6). The pathogenesis is unclear, but a hy-
peractivated cytokine response, rather than viral invasion, 
is believed responsible in most childhood cases (1–5). We 
describe 3 cases of acute encephalopathy associated with 
infl uenza A infection in adults. The clinical, virologic, im-
munologic fi ndings (cytokines in plasma and cerebrospinal 
fl uid [CSF]), and CSF penetration of oseltamivir for these 
cases are reported.

The Study
At Prince of Wales Hospital, Hong Kong (7), from 

January 2007 through August 2008, infl uenza infection 
was diagnosed for >460 hospitalized adult patients for 
whom acute febrile respiratory illnesses had been diag-
nosed. Nasopharyngeal aspiration and immunofl uores-
cence assays (IFA) were used for rapid diagnosis of in-
fl uenza A and B infection, confi rmed by virus isolation. 
Thirteen (2.8%) patients had signs of confusion or altered 
consciousness, together with fever and respiratory symp-
toms (mean ± SD age 77.7 ± 8.8 years). We studied 3 
patients from whom CSF was obtained for analysis, and 
who fulfi lled the defi nition of infl uenza-associated acute 
encephalopathy (altered mental status >24 hours within 5 
days of infl uenza onset and without alternative explana-
tion) (1,2,4–6).

Nasopharyngeal aspirates were subjected to IFA, virus 
isolation, and subsequent subtyping (7). CSF specimens 
were subjected to virus isolation using MDCK cells, and 
reverse transcription–PCR to detect infl uenza virus RNA 
by using H1/H3 subtype-specifi c primers. Herpes simplex 
virus, herpes zoster virus, and enterovirus DNA/RNA was 
detected using PCRs (online Technical Appendix, available 
from www.cdc.gov/EID/content/16/1/139-Techapp.pdf).

CSF and plasma samples collected on the same day 
were analyzed simultaneously for the concentrations of 11 
cytokines/chemokines by bead-based multiplex fl ow cytom-
etry. Their assay methods and plasma reference ranges (es-
tablished from >100 healthy persons) have been described 
(online Technical Appendix) (7). In CSF, in patients with-
out central nervous system (CNS) disease/infection, cytok-
ines/chemokines are either undetectable (e.g., interleukin-6 
[IL-6], CXCL8/IL-8, CXCL10/IP-10, CXCL9/MIG) or 
present at low levels (e.g., CCL2/MCP-1) (8–10).

Concentrations of oseltamivir phosphate (OP) and 
its biologically active metabolite oseltamivir carboxylate 
(OC) were measured in CSF and plasma taken simultane-
ously from 1 patient who received concurrent treatment, 
using tandem mass spectrometry (11). The assay methods 
have been described (online Technical Appendix).

The clinical and virologic fi ndings are summarized 
in Table 1. All case-patients were elderly (72–86 years of 
age), but none were known to have neuropsychiatric ill-
ness, dementia, or to be taking psychotropic medication. 
None had received updated infl uenza vaccination (6). Con-
fusion and altered consciousness developed in patients 1 
and 2 one to 2 days after the onset of fever and cough. 
These patients had no meningismus, focal neurologic def-
icit, hypotension, respiratory distress, or metabolic distur-
bances. Brain computed tomography (CT) scans showed 
no acute cerebral lesion. CSF analyses showed no bacteri-
al or viral pathogen or pleocytosis. Oseltamivir was given 
to patient 2 only when infl uenza A was later confi rmed 
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by nasopharnygeal aspirate/IFA; patient 1 did not receive 
antiviral treatment. Both patients recovered in the next 2 
days. Patient 3 had fever, severe chronic obstructive pul-
monary disease exacerbation requiring noninvasive venti-
latory support, complicated by acute coronary syndrome. 
He was given oseltamivir, 75 mg 2×/day, after infl uenza 
A infection was confi rmed. Agitation and confusion de-
veloped in the patient on day 3–4 of illness (onset after 
the third dose of oseltamivir), despite resolution of the pa-
tient’s respiratory failure. These symptoms were followed 
by involuntary, tremulous movements involving all 4 
limbs, while at rest and during movement. Brain CT scan 
was normal. Electroencephalogram showed generalized 
slowing. Oseltamivir was stopped after the ninth dose, but 
tremor persisted. CSF analyses showed no pathogen or 
pleocytosis. The patient’s symptoms resolved in the next 
3–4 days without sequelae.

Despite apparently normal CSF fi ndings, high concen-
trations of cytokines/chemokines were detected in the CSF 
and plasma specimens of all patients (Table 2). Plasma con-
centrations of IL-6, CXCL8/IL-8, CXCL10/IP-10, CCL2/
MCP-1, and CXCL9/MIG were elevated at median values 
of 2.0, 2.8, 11.9, 3.7, and 2.1× the upper limits of their re-

spective reference ranges (comparable to or higher than that 
observed in other hospitalized infl uenza patients) (Table 2) 
(7). Other cytokines were not elevated (4,7). In their CSF, 
IL-6, CXCL8/IL-8, CXCL10/IP-10, and CCL2/MCP-1 were 
consistently detected, and were elevated at median values of 
2.6, 15.0, 3.4, and 20.0 × the upper limits of their respective 
plasma reference ranges. The CSF/plasma concentration 
ratios of CXCL8/IL-8 and CCL2/MCP-1 were >3 (median 
CSF/plasma ratio 5.4 and 8.0, respectively).

Simultaneous CSF and plasma OC and OP concen-
trations were determined for patient 3, as symptoms pro-
gressed at 18 h  after oseltamivir. The concentrations (mean 
± SD) of OC in duplicate CSF and plasma samples were 
18.3 ± 0.9 ng/mL and 143.8 ± 3.3 ng/mL, respectively; the 
CSF/plasma concentration ratio was 12%–13%. The OP 
plasma concentration was 1.05 ± 0.03 ng/mL; it was not 
detectable in the CSF.

Conclusions
We report 3 adults with acute encephalopathy (altered 

consciousness, confusion) associated with infl uenza. High 
CSF and blood cytokine/chemokine (CXCL8/IL-8, CCL2/
MCP-1, IL-6, CXCL10/IP-10) levels were detected. No ev-
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Table 1. Clinical and laboratory findings in 3 patients with acute encephalopathy associated with influenza infection, Prince of Wales 
Hospital, Hong Kong* 
Clinical and laboratory findings Patient 1 Patient 2 Patient 3 
Age, y/sex 76/M 86/F 72/M
Concurrent illnesses Ischemic heart disease Diabetes mellitus, hypertension COPD 
Influenza vaccination within 6 mo None None None
Symptoms on examination Fever >38 C, cough, 

disorientation, incoherent 
speech, mental dullness 

Fever >38 C, cough, delirious, 
impaired consciousness, did not 

follow verbal command 

Fever >38 C, cough, 
disorientation, agitation, 

incoherent speech, 
involuntary 4-limb tremor 

Focal neurologic sign or meningism Absent Absent Absent
Chest radiograph, consolidation Absent Absent Absent
Antiviral (oseltamvir) None Given Given
Outcome (duration of encephalopathy) Recovered (2–3 d) Recovered (3–4 d) Recovered (6–7 d) 
Brain CT scan (noncontrast) Normal Old ischemic changes; known 

small, calcified meningioma 
Normal

Virus isolated from NPA Seasonal (H1N1) 2008 Subtype H3N2 Subtype H3N2 
CSF testing results 
 Opening pressure, cm H2O 11 9 14
 Cell count (x 106/L) 1 – 0
 Glucose, mmol/L 4.2 7.4 3.7
 Protein, g/L 0.46 0.47 0.16
 Virus isolated None None None
 RT-PCR for H3 and H1 influenza virus Negative Negative Negative
 Bacterial culture Negative Negative Negative
 Others HSV, HZV, and 

enterovirus PCR 
negative

HSV, HZV, and enterovirus 
PCR negative 

HSV PCR negative 

*COPD, chronic obstructive pulmonary disease; CT, computed tomographic scan; NPA, nasopharyngeal aspirate; CSF, cerebrospinal fluid; RT-PCR, 
reverse transcription–PCR; HSV, herpes simples virus; HZV, herpes zoster virus. In all cases, there was no hypoglycemia, and liver and renal function 
test results were normal. C-reactive protein level was elevated in all cases. For patient 3, an electroencephalogram was performed and showed 
generalized slowing of background consistent with moderate encephalopathic change (similar to that observed in septic encephalopathy) (1,6). Findings 
are consistent with previous reports on adult cases of influenza-associated encephalopathy: patients are all unvaccinated, pleocytosis and cerebral 
imaging abnormalities (even with magnetic resonance imaging) are usually absent, and symptoms are generally self-limiting (1,6). Most reports have 
mentioned influenza A as a cause of encephalopathy, and more commonly subtype H3N2 (1–6). 
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idence of direct viral neuroinvasion was found. All patients 
recovered rapidly without sequelae (1,6).

Our fi ndings agree with studies of infl uenza-associated 
encephalopathy in children. Infl uenza virus is rarely de-
tected in the CSF, and pleocytosis is often absent (1,2,4–6). 
High levels of cytokines (e.g., IL-6, soluble tumor necrosis 
factor receptor 1) can be consistently found in CSF/blood 
specimens, correlating with disease severity and outcomes 
(hyperactivated cytokine response is absent in febrile sei-
zure associated with infl uenza) (2–4,8). We found a broad-
er range of cytokines/chemokines being activated (7); for 
certain cytokines (CXCL8/IL-8, CCL2/MCP-1), the CSF 
concentrations were 3× those in plasma. IL-6, CXCL8/
IL-8, CCL2/MCP-1 and CXCL10/IP-10 have been shown 
to play pathogenic roles in CNS viral infections, cerebral 
injury, and acute brain syndrome in susceptible patients 
(7,9,10,12). The high CSF/plasma ratios suggest that for 
some cytokines, activation within the CNS might have oc-
curred along with respiratory-tract and systemic produc-
tions (cytokines are not detected in CSF normally; (Table 2) 
(4,7–10,12). Resident macrophages/monocytes, astrocytes, 
microglial and endothelial cells in the CNS are shown to 
release cytokines/chemokines when stimulated by viral/
infl uenza infection; activation mechanisms without involv-
ing overt CNS invasion have been suggested (1,4,9,12–14). 
Cytokines may cause direct neurotoxic effects, cerebral me-
tabolism changes, or breakdown of the blood-brain-barrier 
(endothelial injury) to produce symptoms (1–4,8,12–14). 

Whether early viral suppression by antivirals can lead to at-
tenuation of these cytokine responses and better outcomes 
warrants further study (7).

We measured oseltamivir concentrations because of 
the concerns over its neuropsychiatric side-effects in chil-
dren and adolescents. However, only the active metabolite 
(OC) was detected in the CSF of patient 3; the CSF/plasma 
concentration ratio was 12%–13% (18.3/143.8 ng/mL) at 
18-hours postdose. This degree of CSF penetration is simi-
lar to that observed among healthy patients, with a Cmax 
CSF/plasma concentration ratio of 3.5% (at ≈8 hours), and 
a ratio of ≈10% at 18 hours (concentration-time profi les 
for plasma/CSF differ). Assuming a similar ratio, the CSF 
OP concentration would have fallen below the assay’s de-
tection limit (0.25 ng/mL) by 18 hours (11,15). The low 
CSF drug-penetration, together with high cytokines in CSF 
and symptom progression despite drug withdrawal suggest 
that the manifestations of patient 3 may have been disease-
related. Symptoms developed in patients 1 and 2 without 
antiviral exposure. Further investigations on the CNS ef-
fects of oseltamivir in the clinical setting are needed..

Our study is limited by the small patient number and 
the lack of feasibility in obtaining CSF for study/compari-
son in infl uenza patients without neurologic symptoms. 
Further studies on the clinical spectrum of infl uenza en-
cephalopathy and encephalitis in adults (1,6) and their 
pathogenesis are indicated. In conclusion, acute enceph-
alopathy may occur in adults with infl uenza. Exuberant 
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Table 2. Cytokine and chemokine concentrations in CSF and plasma samples from 3 patients with acute encephalopathy associated 
with influenza A infection, Prince of Wales Hospital, Hong Kong* 

CSF/plasma cytokine concentration, pg/mL (ratio) 
Cytokine or chemokine Reference range, pg/mL Patient 1 Patient 2 Patient 3 
IL-6† <3.1 8.0/6.3 (1.3) 11.6/35.1 (0.3) 2.2/5.9 (0.4) 
CXCL8/IL-8‡ <5.0 84.0/15.5 (5.4) 74.8/13.8 (5.4) 21.9/6.3 (3.5) 
CXCL10/IP-10† 202–1,480 15,374/102,019 (0.2) 5,101/17,594 (0.3) 1,371/1,550 (0.9) 
CCL2/MCP-1‡ < 10-57 996/82 (12.1) 1,287/336 (3.8) – 
CXCL9/MIG 48–482 11,58/14,001 (0.1) 70/333 (0.2) 145/1,019 (0.1) 
IFN-  <15.6 UD/14.4 4.7/10.1 0.4/2.0 
IL-12p70 <7.8 1.5/UD 1.3/UD UD/UD 
TNF-  <10.0 1.7/1.4 UD/1.2 UD/UD 
IL-10 <7.8 2.5/2.2 UD/7.3 UD/1.7 
IL-1  <3.9 UD/UD UD/3.7 UD/UD 
CCL5/RANTES 4,382–18,783 4/2,507 14/1,609 1.3/814 
*CSF, cerebrospinal fluid; –, test not done due to inadequate sample; UD, undetectable (i.e., below the detection limit of the cytokine/chemokine assay). 
Cytokines: Interleukin (IL)–1 , IL-6, IL-10, IL-12p70, tumor necrosis factor  (TNF- ). Chemokines: CXCL8/IL-8, monokine induced by interferon-  (IFN- 
) (CXCL9/MIG), IFN- –inducible protein-10 (CXCL10/IP-10), monocyte chemoattractant protein–1 (CCL2/MCP-1), and regulated upon activation normal 

T cell–expressed and secreted (CCL5/RANTES). The plasma reference ranges are established from >100 healthy adults. The assay sensitivities of IL-1 , 
IL-6, IL-10, IL-12p70, TNF- , IL8, MIG, IP-10, MCP-1, RANTES, and IFN-  are 2.5, 3.3, 3.7, 1.9, 7.2, 0.2, 2.5, 2.8, 2.7, 1.0, and 7.1 pg/mL, respectively. 
Coefficients of variation are all <10%. In an earlier study involving 39 adult influenza patients hospitalized with cardio-respiratory complications (7), the 
median (interquartile range) plasma concentrations of IL-6, IL-8, IP-10, MCP-1, and MIG were 10.6 (4.2–18.4), 5.4 (2.5–8.7), 7,043.0 (4,025.1–1,2381.1), 
76.5 (49.5-97.0), and 992.1 (499.1–1,992.3) pg/mL, respectively. In CSF, in subjects without neurologic disease/infection, these cytokines/chemokines 
are either undetectable or present at low levels (8–10). In a pediatrics influenza cohort, CSF cytokine levels were substantially higher in encephalopathy 
cases when compared to those with febrile seizure; CSF/plasma concentration was <1 (8).  
†CSF cytokine concentrations above plasma reference ranges. 
‡CSF/plasma cytokine concentration ratio consistently >3 (3.5–12.1), in addition to CSF cytokine concentrations being above the plasma reference 
ranges. For IFN- , IL-12p70, TNF- , IL-10, IL-1  and RANTES, because of their low/undetectable levels, the CSF/plasma ratios were not calculated. CSF 
specimens from patients 1 and 2 were collected at the peak of symptoms, and before antiviral treatment (if given); CSF from patient 3 was collected when 
persistent tremor developed 18 hours after the ninth dose of oseltamivir; the drug was stopped afterward. 



cytokine/chemokine response may play an important role 
in its pathogenesis.
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Enterotoxigenic 
Escherichia coli 

Multilocus 
Sequence Types in 

Guatemala 
and Mexico

Matilda Nicklasson, John Klena, Claudia Rodas, 
August Louis Bourgeois, Olga Torres, 

Ann-Mari Svennerholm, and Åsa Sjöling

The genetic backgrounds of 24 enterotoxigenic Es-
cherichia coli (ETEC) strains from Mexico and Guatemala 
expressing heat-stable toxin (ST) and coli surface antigen 
6 (CS6) were analyzed. US travelers to these countries 
and resident children in Guatemala were infected by ETEC 
strains of sequence type 398, expressing STp and carrying 
genetically identical CS6 sequences.

Enterotoxigenic Escherichia coli (ETEC) is one of the 
most common causes of acute watery diarrhea among 

children and adults in the developing world, causing ≈400 
million diarrheal episodes and 380,000 deaths in children 
<5 years of age every year (1). The diarrhea is mediated by 
1 or 2 plasmid-encoded enterotoxins; the heat-stable toxin 
(ST) and/or the heat-labile toxin (LT) (1). Approximately 
one third of all ETEC strains isolated globally reportedly 
produce ST only, one third produce LT and ST, and one 
third produce LT only (2). Two genotypes of ST exist in 
ETEC strains infecting humans: STp and STh (3). Coloni-
zation of the small intestine is mediated by adhesion to the 
epithelial cells by colonization factors (CFs), and one of 
the most common CFs detected on clinical ETEC isolates 
from different parts of the world is the plasmid-encoded 
coli surface antigen 6 (CS6) (4).

In a recent vaccine trial conducted in Mexico and Gua-
temala involving adult US travelers, ST-only strains ex-
pressing only CS6 and no other CF predominated among 
those infected with CF-positive ETEC; this toxin-CF pro-
fi le (ST/CS6) was present in 35% of diarrheal cases (5). In 

other geographic regions, e.g., Egypt and Bangladesh, stud-
ies on childhood diarrhea have reported ST/CS6 frequen-
cies of 6.6% and 19%, respectively (6,7). We conducted 
this study to investigate whether adult travelers in Mexico 
and Guatemala are infected with certain circulating ST/
CS6 ETEC strains and to determine whether ETEC strains 
with the same E. coli clonal background may be infecting 
resident children in the same areas.

The Study
Seventeen clinical ST/CS6 isolates collected from 

adult US travelers, who were either visiting various loca-
tions in Guatemala or remaining at least 14 days in Antigua 
in Guatemala, or in Cuernavaca, Mexico, were included in 
the study. Isolates were collected from 1998 to 2001 dur-
ing ETEC vaccine trials (5,8) or in 2002 and 2003 during 
a study of antimicrobial drug treatment (9). During June 
2001–October 2003, clinical stool specimens were col-
lected from children living in Santa María de Jesús in Gua-
temala as part of an ongoing childhood ETEC study (O. 
Torres, unpub. data). Seven CS6 isolates obtained from 
that study, collected in the summer of 2002, were included 
in the present study. Clinical isolates from both children 
and adults were shipped to Sweden, where toxin and CF 
profi les were confi rmed as described (10). All strains in 
the study expressed STp, except for strain E874, which ex-
pressed STh.

Isolates were analyzed by multilocus sequence typing 
(MLST) by using the E. coli MLST scheme (http://mlst.
ucc.ie/mlst/dbs/Ecoli), which is based on sequencing of 
internal regions of the 7 housekeeping genes adk, fumC, 
gyrB, icd, mdh, purA, and recA (11). PCR was performed 
as described but by using the same annealing temperature 
(54°C) for all genes.

Seven MLST sequence types were observed among the 
24 ST/CS6 ETEC isolates (Table). The most common were 
MLST sequence type 398 (ST-398) (n = 10 [all from Gua-
temala]), sequence type 182 (n = 6 [4 from Guatemala, 2 
from Mexico]), and sequence type 278 (n = 4 [2 each from 
Guatemala and Mexico]). Three novel MLST sequence 
types (all from Guatemala) were identifi ed and, upon sub-
mission to the E. coli MLST database, were designated as 
MLST sequence types 712, 726, and 727. Sequence type 
726 clustered closely with the sequence type 182 isolates 
(Figure); these 2 sequence types are single locus variants, 
differing only in mdh (mdh-6 v mdh-1). Sequence type 727 
is a single locus variant of sequence type 278, differing 
only in gyrB (gyrB-1 v gyrB-33). Sequence type 712 is a 
single locus variant of sequence type 398, differing only in 
fumC (fumC-23 v fumC-7).

The single STh/CS6 strain in the study, E874 from a 
child, was the only representative for MLST sequence type 
443. This strain did not cluster closely with any of the other 
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isolates by MLST (Figure). The 6 remaining isolates from 
the childhood study (all STp/CS6) clustered into sequence 
type 398. Three isolates from adult travelers collected in 
Antigua in Guatemala during 1998, 1999, and 2000 (E382, 
E447, and E670) and 1 collected from a traveler in Gua-
temala in 2003 (E850) also clustered into sequence type 
398. The remaining adult travelers were infected by ETEC 
strains that clustered mainly into sequence types 182 (n = 
6) and 278 (n = 4) (Table; Figure); these sequence types 
were found in Mexico and Guatemala during 1999–2002. 
Two of the strains, E830 (sequence type 182) and E837 
(sequence type 278), were isolated from the same person 
on the same day, highlighting the possibility for several 
pathogens to simultaneously cause diarrhea.

A 540-bp internal region of the CS6 operon (cssAB-
CD) encompassing the distal part of cssB, an intergenic un-
translated region, and the proximal part of cssC, contains 
sequence differences in LT-only strains (14). Sequencing 
of the same region (performed as described [14]) in the 24 

ST-only isolates in this study showed that all STp/CS6 iso-
lates had identical CS6 sequences to the STp/CS6 ETEC 
strain GB124 (GenBank accession no. DQ538390, nt 815–
1354) (14), isolated in Guinea Bissau. On the other hand, 
the only STh/CS6 isolate in the study, E874, had a different 
CS6 sequence with 7 nonsynonymous and 4 synonymous 
nucleotide substitutions compared with the other strains. 
The CS6 sequence of E874 was most similar to the CS6 
sequence of the STh+LT–positive strain E10703 (GenBank 
accession no. U4844) (15), with only 2 adjacent nucleotide 
differences, resulting in a Q to R substitution at nt 139 of 
cssC in strain E874.

Conclusions
US travelers to Mexico and Guatemala were infected 

by strains of 6 different MLST sequence types, showing 
that the high prevalence of ST/CS6 among travelers in this 
region is not due to infection by a single circulating ST/CS6 
ETEC strain. Results also showed that adult travelers and 
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Table. Comparison of ETEC isolates and clinical and demographic information collected during study of US travelers to Guatemala
and Mexico and resident children from Guatemala* 

Isolate†
Toxin/CF 

profile Geographic origin Date of collection Severity of diarrhea‡ Age/sex
MLST

sequence type
Travelers
 E617 STp/CS6 Antigua, Guatemala 2000 Jun 19 Mild 24 y/M 182
 E830 STp/CS6 Traveling in Guatemala 2002 Sep 23 Moderate–severe 30 y/M 182
 E539 STp/CS6 Cuernavaca, Mexico  2000 Jul 13 Moderate–severe 36 y/F 182
 E576 STp/CS6 Cuernavaca, Mexico 2000 Jul 15 Moderate–severe 50 y/M 182
 E494 STp/CS6 Antigua, Guatemala 1999 Jul 3 Moderate–severe 37 y/F 182
 E695 STp/CS6 Antigua, Guatemala 2001 Jan 15 Moderate–severe 44 y/M 182
 E396 STp/CS6 Antigua, Guatemala 1998 Jul 30 Moderate–severe 49 y/M 726
 E848 STp/CS6 Traveling in Guatemala 2003 Apr 28 Moderate–severe 27 y/M 727
 E368 STp/CS6 Cuernavaca, Mexico 1999 Aug 11 Asymptomatic§ 30 y/F 278
 E416 STp/CS6 Antigua, Guatemala 1999 May 30 Moderate–severe 25 y/M 278
 E521 STp/CS6 Cuernavaca, Mexico 2001 Apr 8 Moderate–severe 51 y/F 278
 E837 STp/CS6 Traveling in Guatemala 2002 Sep 23 Moderate-severe 30 y/M 278
 E844¶ STp/CS6 Traveling in Guatemala 2003 Apr 28 Moderate–severe 29 y/F 712
 E382 STp/CS6 Antigua, Guatemala 1998 Jul 1 Moderate–severe 21 y/F 398
 E447 STp/CS6 Antigua, Guatemala 1999 Jun 21 Moderate–severe 46 y/F 398
 E670 STp/CS6 Antigua, Guatemala 2000 Jul 17 Moderate–severe 27 y/F 398
 E850¶ STp/CS6 Traveling in Guatemala 2003 May 8 Asymptomatic 29 y/F 398
Children 
 E856 STp/CS6 SMJ, Guatemala 2002 Jun 21 Persistent moderate–severe 10 mo/M 398
 E861 STp/CS6 SMJ, Guatemala 2002 Jul 4 Persistent moderate–severe 34 mo/M 398
 E870 STp/CS6 SMJ, Guatemala 2002 Jul 26 Moderate 11 mo/M 398
 E871 STp/CS6 SMJ, Guatemala 2002 Aug 1 Moderate 22 mo/F 398
 E872 STp/CS6 SMJ, Guatemala 2002 Aug 7 Moderate 12 mo/F 398
 E879 STp/CS6 SMJ, Guatemala 2002 Aug 23 Moderate 26 mo/F 398
 E874 STh/CS6 SMJ, Guatemala 2002 Aug 19 Moderate 18 mo/F 443
*ETEC, enterotoxigenic Escherichia coli; CF, colonization factor; MLST, multilocus sequence typing; SMJ, Santa María de Jesús. 
†World Health Organization Collaborating Centre for Research on Enterotoxigenic Escherichia coli strain collection number. 
‡Classification of diarrheal disease severity in travelers was based on the study case definition of travelers’ diarrhea with an associated gastrointestinal 
symptom rated as mild, moderate, or severe (5). Moderate symptoms interfered with daily activity, and severe symptoms prevented normal daily activity. 
Disease classification in children was based on the number of diarrheal stools in a 24-hour period (3/24 h, mild; 4–5/24 h, moderate; >6/24 h, severe). 
Diarrhea accompanied by vomiting was classified as severe; diarrhea lasting >14 days was classified as persistent. 
§Not travelers’ diarrhea. 
¶Strains E844 and E850 were isolated from the same person participating in the antimicrobial drug treatment study. Strain E850 was isolated after 
completion of a course of antimicrobial drugs. 
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resident children may be infected by ETEC strains with the 
same E. coli genetic background because ST/CS6 strains of 
MLST sequence type 398 infected both adult travelers and 
resident children in Guatemala. This MLST sequence type 
circulated in Guatemala for at least 6 years, indicating the 
presence of persistent MLST sequence types.

All STp/CS6 strains in the study had identical se-
quences in a region of the CS6 operon previously found 
to vary greatly in LT-only strains (14), even though the 
STp/CS6 strains represented 6 different MLST sequence 
types and were collected over 6 years and at different 
sampling sites in Guatemala and Mexico. This sequence 
was identical to the corresponding CS6 sequence in an 
STp/CS6 strain from Guinea-Bissau (14) but differed 
from the available sequences of ST/LT and LT-only CS6 
strains (GenBank accession nos. UO4844, UO4846). This 
fi nding may indicate that plasmids carrying the genes for 
STp and CS6 are genetically conserved and have spread 
across the world because identical sequences were found 
in northern Latin America and in West Africa. Further 

studies have therefore been initiated to explore the genet-
ics and epidemiology of ETEC strains expressing CS6 
and STp in a global perspective.
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In this issue, Crawford et al. describe their experiences 
running a clinical diagnostic laboratory during the fi rst 3 

weeks of the infl uenza A pandemic (H1N1) 2009 outbreak 
(1). During the early weeks of the outbreak, their labora-
tory, which serves 15 hospitals and affi liated physician 
practices in the greater New York City metropolitan area, 
experienced an ≈8× increase in respiratory virus testing, 
reaching a maximum of about 900 samples processed in 
1 day. 

As part of their outbreak response, the laboratory in-
creased weekly work hours by ≈60% and doubled week-
end work hours. Physical laboratory space was also rapidly 
expanded. Equally important to the response plan were 2 
decisions to alter testing protocols: cultures were screened 
1 time rather than 3, and the use of the Luminex xTAG Re-
spiratory Virus Panel assay (Luminex Molecular Diagnos-
tics, Toronto, Ontario, Canada) was prioritized for testing 
specimens from hospitalized patients.

The missions of clinical laboratories and public health 
laboratories (PHL) differ markedly. Clinical laboratories 
have the primary (almost sole) responsibility of testing 
samples to aid clinical decision-making. Although PHLs 
also test samples to aid clinical decisions, functions like 
surveillance, strain identifi cation, and tracking of drug re-
sistance are arguably their main priorities. Clinical labora-
tories often have resources available that allow for rapid 
expansion, but PHLs typically work on fi xed budgets that 
have little fl exibility despite unpredictable changes in de-
mand for services.

In their article, Crawford et al. (1) discuss many les-
sons they learned that have universal application for all 
laboratories engaged in infl uenza surge response planning. 
First and foremost was that they had an established plan to 
deal with such an emergency. Equally important, the labo-
ratory leadership understood the plan and how to adapt it 
to the specifi c situation at hand. The leadership also was 
willing to prioritize testing and triage the fl ow of samples. 
The laboratory’s ability to adapt rapidly was limited most 
notably by the number of suitably trained and experienced 
staff who could be brought in to provide surge capacity as-
sistance. To be useful, emergency plans must be more than 
mere documents; they must be rooted in an adequate as-
sessment of capacity and a realistic understanding of the 
degree to which capacity can be increased rapidly.

The Centers for Disease Control and Prevention has 
developed a software tool called FluLabSurge (http://
www.cdc.gov/fl u/tools/fl ulabsurge), which is designed to 
assist laboratory directors in planning for a surge in de-
mand for testing. Each laboratory has unique operating 
characteristics. However, by using FluLabSurge, we de-
termined that the availability of suitably trained laborato-
ry staff is probably the factor that most affects the ability 
of PHLs to rapidly expand capacity. Thus, public health 
offi cials must quickly impose appropriate triage systems 
at the beginning of public health events, such as an infl u-
enza pandemic, to ensure that existing PHL capacity is 
used effectively and wisely.

Perhaps the most important lessons in the article by 
Crawford et al. are 1) the need to continually communi-
cate to all clients and stakeholders the need for triaging 
the fl ow of clinical samples and 2) the need to explain 
how testing priorities may change over the course of a 
pandemic. Such enhanced communication, which clearly 
explains the limitations of existing laboratory capacity, 
may help build a constituency that will aid future expan-
sions of PHL capacity.
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LETTERS

Fatal Case of 
Pneumonia 

Associated with 
Pandemic (H1N1) 

2009 in HIV-
Positive Patient
To the Editor: Pandemic (H1N1) 

2009 virus fi rst appeared in March 
2009 in Mexico. In June 2009, a pan-
demic was declared by the World 
Health Organization (1). Infl uenza A 
virus (H1N1) caused a pandemic in 
1918–1919; estimated deaths were 
≈100 million worldwide (2). Symp-
toms of pandemic (H1N1) 2009 are 
similar to those of seasonal infl uenza 
(fever, cough, sore throat, body aches, 
headache, chills, and fatigue) (3). Pan-
demic (H1N1) 2009 should be con-
sidered in the differential diagnosis 
of patients with acute febrile respira-
tory illness who have been in contact 
with persons with confi rmed infl uenza 
or reside in areas where infl uenza has 
been reported (2).

Although most cases of pandem-
ic (H1N1) 2009 in the United States 
have been mild, 2%–5% of infected 
persons have required hospitalization 
(2). Immunosuppressed persons, the 
elderly, persons with underlying lung 
or cardiac disease, pregnant women, 
persons with diabetes, obese persons, 
and children <5 years of age are at in-
creased risk for this disease (4).

We report pneumonia associated 
with pandemic (H1N1) 2009, which 
resulted in respiratory and renal fail-
ure and death, in a 39-year-old HIV-
positive woman. She had type 1 dia-
betes and a diagnosis of AIDS 7 years 
ago and had received highly active 
antiretroviral therapy. She also had an 
ill child at home with an infl uenza-like 
illness.

Her medical history included 
pleuropericardial Nocardia spp. infec-
tion, recurrent pleural effusions requir-
ing thoracentesis, and hepatomegaly 
of unknown cause. Her most recent 

CD4 cell count was 166 cells/μL 
with undetectable viral load 1 month 
before admission. Medications pre-
scribed included combivir, efavirenz, 
and trimethoprim/sulfamethoxazole 
but she was noncompliant. She had re-
ceived the 2008–09 seasonal infl uenza 
vaccine and pneumococcal vaccine.

The patient was admitted to 
Winthrop-University Hospital (Mi-
neola, NY, USA) on June 5, 2009, 
for community-acquired pneumonia. 
She received empiric moxifl oxacin 
and atovaquone. Because of concern 
for persistent Nocardia spp. infection, 
she was also treated with doxycycline. 
The result of a rapid infl uenza test 
(QuickVue; Quidel, San Diego, CA, 
USA) was negative for a nasal swab 
specimen on day 1 of hospitalization. 
Over the next 48 hours, her clinical 
status deteriorated, and she experi-
enced worsening hypotension and re-
spiratory distress.

On admission, she had fever 
(101°F) for 3 days, pulse rate of 109 
beats/min, blood pressure of 86/52 mm 
Hg, respiratory rate of 22 breaths/min 
(oxygen saturation of 88% on room 
air), generalized weakness, nonpro-
ductive cough, and increasing short-
ness of breath. She was alert and ori-
ented. Physical examination showed 
decreased breath sounds at bases, 
hepatomegaly, and bilateral edema in 
the lower extremities. Laboratory tests 
showed 3,000 leukocytes/mm3 (93% 
neutrophils, 2% bands, and 3% lym-
phocytes), hemoglobin level of 12.7 g/
dL, and 118,000 platelets/mm3. Other 
laboratory values were blood urea ni-
trogen 66 mg/dL, creatinine 2.9 mg/dL, 
creatinine phosphokinase 2,276 IU/L, 
and lactic acid 3.6 mmol/L (anion gap 
13). A chest radiograph showed mod-
erate pleural effusion in the right lung 
and retrocardiac air space disease. Test 
results for infl uenza virus, respiratory 
fl uorescent antibodies (D3 Ultra DFA 
Respiratory Virus Screening and In-
fectious Disease Kit; Diagnostic Hy-
brids, Inc., Athens, OH, USA), and 
virus culture were negative.

The patient was transferred to the 
intensive care unit and required intu-
bation, pressor support, and continu-
ous venovenous hemofi ltration for fl u-
id removal. Empiric oseltamivir (150 
mg 2×/d) was started on hospital day 
3; moxifl oxicin was discontinued, and 
meropenem was given for pneumonia 
(5). Thoracentesis showed transuda-
tive fl uid negative for acid-fast bacilli, 
bacteria, and fungi.

Results of blood cultures and 
urine analysis for Legionella spp. 
antigen were negative. Repeat chest 
radiography showed a right-sided 
pneumothorax and worsening bilat-
eral airspace disease. A chest tube was 
inserted in the right lung, and bron-
choscopy was performed on hospi-
tal day 5. Results of bronchoalveolar 
lavage were negative for Pneumocys-
tis jiroveci, virus inclusions, fungi, ac-
id-fast bacilli, bacteria, and mycobac-
teria. However, clusters of fi lamentous 
organisms were seen. On hospital day 
5, results of a second rapid infl uenza 
test, respiratory fl uorescent antibody 
test, and nasopharyngeal virus culture 
were negative. Diagnosis was based 
on a positive result for pandemic 
(H1N1) 2009 by real-time reverse 
transcription–PCR (RT-PCR) for a 
nasopharyngeal swab specimen (New 
York State Department of Health). De-
spite empiric treatment with oseltami-
vir, the patient died on June 15, 2009 
(day 11 of hospitalization).

Symptoms of pandemic (H1N1) 
2009 in HIV-infected persons are not 
known. However, these persons have 
a higher risk for complications. In pre-
vious seasonal infl uenza outbreaks, 
HIV-infected persons had more severe 
infections and increased hospitaliza-
tion and mortality rates (6).

Although a diagnosis of pandemic 
(H1N1) 2009 was fi rst considered for 
our patient because of her ill child, she 
was not initially treated with oseltami-
vir because of the negative infl uenza 
test result and concern for opportu-
nistic infections. Only the result of an 
RT-PCR for pandemic (H1N1) 2009 
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was positive. No other pathogens were 
detected in her blood, urine, sputum, 
bronchoalveolar lavage, or thoracen-
thesis fl uid.

Empiric treatment in patients with 
pandemic (H1N1) 2009 should be con-
sidered in those seeking treatment for 
infl uenza-like symptoms, especially in 
the setting of sick contacts with respi-
ratory illnesses. Rapid infl uenza tests, 
respiratory fl uorescent antibody tests, 
and viral cultures may not provide a 
diagnosis. An RT-PCR for pandemic 
(H1N1) 2009 may be needed to pro-
vide a diagnosis.
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Human Herpesvirus 
8 in Healthy Blood 
Donors, Argentina

To the Editor: Human herpesvi-
rus 8 (HHV-8), or Kaposi sarcoma–
associated herpesvirus, is associated 
with malignant disorders such as 
Kaposi sarcoma, primary effusion 
lymphoma, and multicentric Castle-
man disease. Although HHV-8 does 
not necessarily cause life-threatening 
infection in healthy persons, it causes 
more severe infection in those who 
are immunocompromised, such as 
organ recipients and HIV-infected 
persons.

HHV-8 has been found in a num-
ber of clinical specimens (blood, sa-
liva, and semen) from persons with 
HHV-8 related diseases (1,2). Identi-
fi cation of infectious virus in lympho-
cytes from a healthy blood donor and 
evidence that HHV-8 might be trans-
mitted by blood has raised concern 
about the safety of the blood supply 
(3,4). Few studies have detected vi-
ral DNA in blood samples of blood 
donors from areas with low HHV-8 
prevalence (5–7). During January 
2000 and December 2002, the Virol-
ogy Department, National Institute of 
Infectious Diseases, Administración 
Nacional de Laboratorios e Insti-
tutos de Salud, “Dr C G. Malbrán” 
conducted an HHV-8 serosurvey of 6 
blood banks from 5 South American 
regions and found overall seropreva-
lence to be 3.7% (range 1.9%–6.7%). 
The 6.7% seroprevalence from a 
blood bank in Buenos Aires city was 
substantially higher than that of other 
blood banks (8).

From July 2004 through January 
2005, to look for the virus in blood 
and saliva, we conducted the study 
reported here, an HHV-8 survey at 
the same blood bank. A total of 577 
volunteer blood donors (431 men 
and 146 women), mean age 39 years 
(range 17–76 years), were enrolled 
at the Hemotherapy Service, Hospi-
tal of Infectious Diseases “Francisco 
Javier Muñiz.” The protocol was ap-
proved by the Teaching and Research 
Committee. 

Serum and whole blood were col-
lected from all 577 donors, and paired 
blood–saliva samples were obtained 
from 394. Serum samples were rou-
tinely tested for hepatitis B and C 
viruses, HIV, human T-lymphotropic 
viruses I and II, Treponema pallidum, 
Brucella spp., and Trypanosoma cru-
zi; results were used to determine as-
sociations between HHV-8 and these 
agents. Specimens were stored at 
–20°C until serologic and molecular 
investigation at the Virology Depart-
ment, National Institute of Infectious 
Diseases. 

Serologic screening for HHV-8 
infection was performed by indirect 
immunofl uorescence assay by using 
lytically induced cells; serum samples 
were diluted 1:40 (8). Then 45 blood 
and 39 paired blood–saliva samples 
from HHV-8-seroreactive donors were 
investigated for viral genome by open 
reading frame 26 nested PCR. DNA 
was purifi ed from 0.3 mL of whole 
blood by using FlexiGene DNA Kit 
(QIAGEN, Gmbh, Hilden, Germa-
ny); concentrations and quality were 
measured with a UV spectrophotom-
eter, and 1 μg was used for PCR. The 
QIAamp DNA Mini Kit (QIAGEN, 
Gmbh,) was used to obtain DNA from 
0.2-mL saliva samples. Crude pel-
lets were resuspended in 20μL of Tris 
EDTA, pH 8, then 5 μL were added 
to the PCR. Quality of DNA isolated 
from negative PCR samples was test-
ed by amplifying the human house-
keeping gene β-globin. In addition, 
inhibitors were investigated by add-
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ing the minimum viral DNA amount 
detected by our nested PCR, previ-
ously assessed by 10-fold serial dilu-
tions of DNA from body cavity–based 
lymphoma 1 cells. The results are 
expressed as percentages, 95% confi -
dence intervals (CIs), and proportions 
(positive/total). When necessary, the 
associations between variables were 
tested by means of χ2 or logistic re-
gression. Signifi cance was defi ned as 
p<0.05. Data were analyzed by using 
the Epidat 3.0 program, available from 
www.paho.org.

Positive immunofluorescence 
assay results were obtained for 45 
(7.79%) of the 577 blood donors; 
seroprevalence was independent of 
gender (p = 0.8) and increased with 
age (odds ratio 1.04, 95% CI 1.01–
1.07, p = 0.028). No association was 
found between HHV-8 and seroreac-
tivity to the infectious agents tested 
(p = 0.3438). HHV-8 DNA was found 
in 3 seroreactive blood donors: 1 in 
saliva only and 2 in blood and sa-
liva. Of the 45 HHV-8 seropositive 
samples, 38 were nonreactive to any 
infectious agents tested in the blood 
bank. One donor was seroreactive for 
hepatitis B. 

In summary, we found HHV-8 
in blood and saliva of blood donors 
even in an area where the virus is not 
endemic. Seroprevalence for HHV-8 
was similar to that previously reported 
(8). Also, low viral loads might be un-
detectable by PCR but high enough to 
cause an infection with usual volumes 
of blood used in transfusions (9), es-
pecially when the hemoderivatives 
are given to immunocompromised 
recipients. This study was done in a 
blood bank from a hospital for infec-
tious diseases in which the recipient 
population consisted of numerous 
HIV patients (10). It is a concern that 
these patients could have received 
blood infected with HHV-8. The fact 
that saliva samples were also positive 
is consistent with previously reported 
fi ndings (1,2) and might indicate that 
the virus is active at a site from which 

samples are easier to obtain and in 
which the virus easier to detect than 
the bloodstream. This study provides 
further evidence that blood transfu-
sion carries a potential risk for HHV-8 
infection, even in areas where its prev-
alence is low.
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Real-Time PCR for 
Diagnosis of 

Oculoglandular 
Tularemia 

To the Editor: Oculoglandular 
tularemia accounts for 3%–5% of all 
diagnosed tularemia cases (1). We re-
port the diagnosis of this disease in 2 
patients in France by real-time PCR. 

Patient A, a 43-year-old woman, 
was referred in October 2006 to the 
infectious disease department of Auch 
Hospital (Auch, France). She had a 
fever (39°C) and severe conjunctivi-
tis of the right eye that had evolved 
over 2 weeks despite administration 
of amoxicillin/clavulanate. The pa-
tient lived in a rural area endemic for 
tularemia and had regular contact with 
dogs and ring doves. She remembered 
harvesting mushrooms in a nearby for-
est a few days before onset of clini-
cal symptoms. Physical examination 
showed a hyperemic and painful right 
conjunctiva, enlarged (0.5–1.5 cm in 
diameter) and tender preauricular and 
submandibular lymph nodes, and cel-
lulitis of the right hemiface. Her con-
dition rapidly improved after she re-
ceived doxycycline and gentamicin.

Patient B, a 42-year-old woman, 
was referred in October 2008 to the 

infectious disease department of Dijon 
University Hospital (Dijon, France) 
for intermittent fever (38.5°C) and 
swollen left-sided pretragal and cervi-
cal lymph nodes, which had evolved 
for 3 weeks despite administration of 
amoxicillin, followed by pristinamy-
cin and prednisone, and ciprofl oxacin 
for 7 days. The patient remembered 
being scratched on the left hand by her 
dog several weeks earlier; the scratch 
healed spontaneously. She had re-
cently walked in a nearby forest that 
was endemic for tularemia. Physical 
examination showed enlarged (2–3 
cm in diameter), tender lymph nodes 
and bilateral conjunctivitis. Her con-
dition improved after doxycycline 
therapy, but the pretragal lymph nodes 
were removed surgically in late No-
vember 2008 because of suppuration 
and necrosis. Ofl oxacin was admin-
istered until January 2009 because of 
persistence of infl ammation in cer-
vical lymph nodes and suppuration 
with skin fi stulization in the pretragal 
region.

Diagnostic investigations (Table) 
conducted at Grenoble University 
Hospital included serologic tests (mi-
croagglutination and indirect immu-
nofl uorescent antibody assay by using 
locally prepared Francisella tularen-
sis subsp. holarctica antigen), culture, 

and 2 real-time PCRs. These PCRs 
were specifi c for insertion sequence 
ISFtu2 or the Tul4 protein–encoding 
gene of Francisella sp. and used pre-
viously described primers, probes, 
an amplifi cation protocol (2), and a 
LightCycler 2.0 apparatus (Roche, 
Meylan, France). We tested 5 μL of 
DNA extracted from clinical samples 
by using the QIAamp DNA Mini kit 
(QIAGEN, Hilden, Germany). Three 
negative controls (DNA-free water) 
and 1 positive control (DNA extracted 
from the F. tularensis subsp. holarc-
tica LVS strain) were used for each 
PCR.

Seroconversion was found be-
tween acute-phase and convalescent-
phase serum samples from both pa-
tients. A conjunctival cotton swab 
sample from patient A and pretragal 
lymph node suppuration and biopsy 
samples from patient B were posi-
tive for F. tularensis by both real-
time PCRs. A Francisella sp. strain 
was isolated from the conjunctival 
discharge from patient A at Auch 
Hospital and Grenoble Hospital 
laboratories. Cultures were grown 
in a BioSafety Level 3 laboratory 
at Grenoble University Hospital be-
cause results of both PCRs were posi-
tive. Cultures of specimens from pa-
tient B were negative.
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Table. Characteristics of the 2 patients in the study and test results for tularemia, France* 
Characteristic Patient A Patient B 
Age, y/sex 43/F 42/F
Blood leukocyte count at admission, cells/mm3 21,600 4,000–10,000 
Blood granulocyte count at admission, cells/mm3 17,900 2,000–8,000
C-reactive protein level at admission, mg/L 51 39
Serologic test results for Francisella tularensis
 First serum sample, d 6 16
  Microagglutination titer <20 <20
  Immunofluorescent IgM titer <20 <20
  Immunofluorescent IgG titer <20 <20
 Second serum sample, d  90 39
  Microagglutination titer 80 160
  Immunofluorescent IgM titer 160 320
  Immunofluorescent IgG titer 160 320
Real-time PCR result for ISFtu2 and tul4, sample (cycle 
threshold for each test, respectively) 

Positive, conjunctival discharge 
(32.4 and 34.9) 

Positive, pretragal lymph node 
(22.3 and 24.5) 

Francisella sp. culture, sample Positive, conjunctival discharge Negative
Francisella subsp. identification subsp. holarctica subsp. holarctica
*Ig, immunoglobulin. 
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Both patients were infected with 
an F. tularensis subsp. holarctica strain. 
Infection was identifi ed by PCR am-
plifi cation and sequencing of the 16S 
rRNA gene (fD1 and rP2 primers) and 
the intergenic spacer region (FTitsFw 
5′-ACCACGGAGTGATTCATGAC
TG-3′ and FTitsRv 5′-TCTCAATTGA
TTTCTCTTCCTAAGG-3′ primers) 
from the strain isolated from patient A 
and directly from the lymph node bi-
opsy specimen from patient B.

Conjunctival inoculation of F. 
tularensis usually occurs by contact 
when a contaminated fi nger comes 
into contact with the eyes, e.g., after 
handling of an infected animal or tick 
(3,4), but the source of infection often 
remains undetermined, as for our 2 pa-
tients. Symptoms are not specifi c and 
correspond to Parinaud oculoglandular 
syndrome (1). Reported complications 
include keratitis, occasional corneal 
perforation, and lymph node suppura-
tion; tonsillitis, cellulitis in nearby skin 
tissue, retinitis, erythema nodosum, 
and progression to systemic disease 
occur less frequently (3–7). A specifi c 
microbiologic diagnosis is needed for 
appropriate treatment because many 
microorganisms can cause Parinaud 
oculoglandular syndrome and clinical 
symptoms are not specifi c (1,8).

Fluoroquinolones are now con-
sidered fi rst-line treatment for tulare-
mia; β-lactam antimicrobial agents are 
not effective (9). Oculoglandular tula-
remia is a painful disease with a short 
incubation period (3–5 days), and re-
sults of serologic tests of acute-phase 
samples are often negative (1,9). Iso-
lation of F. tularensis is diffi cult and 
hazardous to laboratory personnel 
(1,9). PCR-based techniques may en-
able a more rapid diagnosis (1,9,10). 
Heating clinical samples before test-
ing prevents laboratory-acquired in-
fections. 

We report the use of real-time 
PCR for detection of F. tularensis 
from a conjunctival swab specimen. 
Many clinical laboratories are now 
equipped with this technology. Trans-

port conditions of clinical samples 
(4°C, no transport medium, 24–48 h) 
are not restrictive. When compared 
with PCR, real-time PCR does not re-
quire post-PCR processing, enabling a 
faster turn-around time.

Oculoglandular tularemia is a rare 
but underestimated disease. Real-time 
PCR detection of F. tularensis DNA 
from conjunctival swab suspensions 
now provides a rapid, noninvasive, 
sensitive, and specifi c diagnosis of 
oculoglandular tularemia. This assay 
enables early establishment of spe-
cifi c antimicrobial drug therapy and 
poses no risk of infection for labora-
tory staff.
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Increase in 
Serotype 6C 

Pneumococcal 
Carriage, 

United Kingdom 
To the Editor: Streptococcus 

pneumoniae is a major human patho-
gen. In 2007, Park et al. identifi ed a 
novel serotype, 6C (1), which emerged 
from serotype 6A. A study of chil-
dren in the Netherlands who had not 
previously received a pneumococcal 
vaccine found low prevalence of this 
newly identifi ed serotype before the 
heptavalent pneumococcal conjugate 
vaccine Prevnar/Prevenar (PCV7) 
(Wyeth, Taplow, UK) was introduced 
(2). Studies have shown cross-protec-
tion between vaccine serotype 6B and 
vaccine-related serotype 6A. How-
ever, PCV7 elicits no cross-protection 
against serotype 6C.

The potential exists for the emer-
gence of nonvaccine serotypes or novel 
clones. These serotypes and clones may 
be better adapted to colonize the na-
sopharynx, evade the human immune 
response, and cause disease. A recent 
study showed an increase in prevalence 
of serotype 6C pneumococci in chil-
dren and a corresponding decrease in 
serotype 6A after introduction of PCV7 
(3). We studied the underlying genetic 
basis for expansion of serotype 6C. 
Initial data from an ongoing study of 
pneumococcal carriage are presented.

This study was reviewed and ap-
proved by the Southampton and South 
West Hampshire Research Ethics Com-
mittee (B) (reference 06/Q1704/105). 
A total of 697 nasopharyngeal swab 
specimens were collected from unse-
lected (not selected by a method) chil-
dren <4 years of age in the pediatric 
outpatient department of a large teach-
ing hospital in the United Kingdom. 
Samples were obtained during October 
2006–March 2007, during implemen-
tation of PCV7 in the infant immuni-
zation schedule of the United King-
dom. During October 2007–March 

2008, a total of 202 pneumococci were 
isolated. All pneumococci were char-
acterized by serotype and genotype.

In the fi rst year of this study, 
we identifi ed 3 (3.1%) serotype 6C 
pneumococci belonging to 3 se-
quence types (STs): ST65, ST1714, 
and ST1692 (online Appendix Figure, 
available from www.cdc.gov/EID/
content/16/1/154-appF.htm). ST1714 
and ST 1692 shared a common clonal 
complex. Only ST 65 was shared be-
tween serotype 6C and serotype 6A. 
In the second year, we identifi ed 14 
(13.6%) serotype 6C pneumococci 
belonging to 6 STs (online Appen-
dix Figure). Two of these STs, of the 
same ST, were from siblings. Three of 
them (ST1692 [n = 8], ST1714 [n = 
2], and ST395 [n = 1]) were members 
of a common clonal complex with a 
predicted founder of ST395. Each of 
the remaining 3 STs (ST398, ST1862, 
and ST3460) was isolated only once. 
One serotype 6A isolate of ST1692 
was also observed.

No serotype 6C ST65 was ob-
served in the second year. We isolated 
more serotype 6C pneumococci in year 
2 than in year 1 (p<0.01), which was 
explained mostly by a large increase 
in ST1692 (p<0.03) (online Appendix 
Figure). A recent study by Nunes et al. 
reported serotype 6C ST1692 within 
a clonal complex that also included 
ST395 and ST1714 (4), and we identi-
fi ed the same clonal complex in year 2 
of our study.

Our study showed a large increase 
in ST1692 in serotype 6C pneumo-
cocci during the implementation of 
PCV7 and an increase in serotype 
6C. Depending on the extent of cross-
protection between vaccine-related 
serotypes, introduction of conjugate 
vaccines could induce clearance or 
emergence of vaccine-related sero-
types. This introduction could also 
contribute to their substitution with 
novel or existing serotypes that are 
better adapted to the ecologic niche. 
However, our data may only be rel-
evant to carried pneumococci and not 

refl ected in pneumococcal disease epi-
demiology. Nevertheless, the increase 
in serotype 6C pneumococci in the 
United Kingdom, which is supported 
by a similar observation in the United 
States (3), highlights the potential for 
emergence of serotypes not included in 
the current study and newly developed 
pneumococcal conjugate vaccines.
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Oseltamivir- and 
Amantadine-

Resistant Infl uenza 
Virus A (H1N1)
To the Editor: We previously re-

ported detection of double resistance to 
oseltamivir and amantadine of infl uenza 
virus A (H1N1) in Hong Kong during 
the fi rst half of 2008 (1). Three different 
strains of A/Hong Kong/2652/2006-
like (clade 2C) viruses that carried 
the S31N mutation in the matrix (M2) 
gene associated with amantadine re-
sistance acquired a neuraminidase 
(NA) gene with CAT→TAT change at 
position 274 through either reassort-
ment with an oseltamivir-resistant A/
Brisbane/59/2007-like (clade 2B) virus 

or spontaneous H274Y mutation in the 
NA gene. A clade 2C strain resistant to 
both oseltamivir and amantadine also 
was detected in Cambodia in 2007 (2).

From July 2008 through Decem-
ber 2008, we continued to monitor 
antiviral susceptibility of all infl u-
enza A (H1N1) viruses in our labo-
ratory, using previously described 
methods (1). Resistance to oselta-
mivir increased from 16.9% in July 
to 97.8% in December (Table). Se-
quencing of the hemagglutinin (HA) 
gene showed that, beginning in Oc-
tober, A/Brisbane/59/2007-like clade 
2B virus had overtaken A/Hong 
Kong/2652/2006-like clade 2C virus 
to become the predominating circulat-
ing infl uenza A virus (H1N1) in Hong 
Kong. Of 916 isolates, 6 (0.7%), iso-
lated from July through September 
2008, were resistant to both amanta-
dine and oseltamivir. Genetic analysis 
showed that 5 were similar to those 
we described previously, 4 were A/
Hong Kong/2652/2006-like clade 2C 
viruses with spontaneous H274Y mu-
tation in the NA gene, and 1 was a 
clade 2C virus but acquired a clade 
2B NA gene carrying the H274Y mu-
tation. The sixth double-resistant vi-
rus was an A/Brisbane/59/2007-like 
clade 2B virus with a spontaneous 
S31N mutation in the M2 gene. No 
epidemiologic link was detectable 
between these viruses. From October 
through December 2008, no double-
resistant viruses were detected.

From January through June 2009, 
A/Brisbane/59/2007-like clade 2B vi-
rus continued to be the predominating 
strain. Of the total 1,537 infl uenza vi-
rus A (H1N1) isolates tested during the 
period, 1,509 (98.2%) were resistant 
to oseltamivir. Of the 1,509 oseltami-
vir-resistant isolates tested from April 
through June 2009, 50 (3.3%) also 
were resistant to amantadine (Table). 
Nucleotide sequencing of the HA, NA, 
and M2 genes was performed on all 50 
oseltamivir- and amantadine-resistant 
viruses. All were A/Brisbane/59/2007-
like clade 2B viruses that had acquired 
an M2 gene carrying the S31N mutation 
by reassortment with an amantadine-
resistant A/Hong Kong/2652/2006-
like clade 2C virus. Nucleotide se-
quencing of the other 5 internal genes 
(nonstructural, nucleoprotein, poly-
merase acidic, polymerase basic 1, 
and polymerase basic 2 proteins) was 
performed on 2 double-resistant strains 
isolated in April and on 3 isolated in 
June. Sequence comparison showed 
that 1 virus in April, in addition to ac-
quiring an M2 gene, acquired a non-
structural protein gene from an A/
Hong Kong/2652/2006-like clade 2C 
virus. All the viruses were susceptible 
to zanamivir and were not associated 
with unusual severity of disease.

Along with pandemic (H1N1) 
2009, seasonal infl uenza viruses con-
tinue to circulate in Hong Kong (3). 
An alarming proportion of the cir-
culating seasonal infl uenza A virus 
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Table. Prevalence of oseltamivir-resistant and amantadine- and oseltamivir-resistant influenza A virus (H1N1) detected in Hong Kong,
with clade designations, July 2008–June 2009 

Date detected
No. isolates 

tested
No. (%) isolates 

oseltamivir resistant
No. (%) isolates oseltamivir 
and amantadine resistant

Predominating influenza A virus (H1N1) clade, 
no. identified/total no. sequenced (%)

2008 Jul 462 78 (16.9) 4 (5.1) Clade 2C, 104/182 (57.1)
2008 Aug 313 45 (14.4) 1 (2.2) Clade 2C, 51/95 (53.7)
2008 Sep 61 21 (34.4) 1 (4.8) Clade 2B, 20/39 (51.3)
2008 Oct 19 13 (68.4) 0 Clade 2B, 13/16 (81.3)
2008 Nov 16 15 (93.8) 0 Clade 2B, 16/16 (100)
2008 Dec 45 44 (97.8) 0 Clade 2B, 41/41 (100)
2009 Jan 327 313 (95.7) 0 Clade 2B, 90/104 (86.5)
2009 Feb 769 755 (98.2) 0 Clade 2B, 138/153 (90.2)
2009 Mar 279 279 (100) 0 Clade 2B, 61/61 (100)
2009 Apr 63 63 (100) 2 (3.2) Clade 2B, 18/18 (100)
2009 May 22 22 (100) 2 (9.1) Clade 2B, 7/7 (100)
2009 Jun 77 77 (100) 46 (59.7) Clade 2B, 55/55 (100)
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(H1N1) became resistant to both os-
eltamivir and amantadine in a short 
span of 1 month. Oseltamivir-resistant 
A/Brisbane/59/2007-like clade 2B vi-
rus that had reassorted with A/Hong 
Kong/2652/2006-like clade 2C virus 
had apparently spread in the commu-
nity and to other regions of the world. 
The possibility of reassortment with 
pandemic (H1N1) 2009 virus is a ma-
jor concern. Resistance to oseltamivir 
of pandemic (H1N1) 2009 virus will 
compromise its use in treatment and 
render the billion-dose stockpile use-
less. Although the recently detected 
oseltamivir-resistant pandemic (H1N1) 
2009 virus in Hong Kong was not a re-
assortant virus (4,5), we will continue 
to closely monitor antiviral drug resis-
tance among circulating viruses, includ-
ing pandemic (H1N1) 2009 virus and 
seasonal infl uenza virus A (H1N1), as 
well as infl uenza A (H3N2) viruses, to 
track how antiviral resistance evolves.
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Pandemic (H1N1) 
2009 Reinfection, 

Chile
To the Editor: Since March 

2009, infl uenza A pandemic (H1N1) 
2009 has spread worldwide (1), and 
in South America, Chile was 1 of the 
countries most affected by the pan-
demic, with 21.4 cases among every 
1,000 persons. Treatment guidelines 
in Chile recommended antiviral drug 
treatment with oseltamivir or zana-
mivir for 5 days for all patients with 
confi rmed or suspected virus subtype 
H1N1 infection (2). In persons with 
seasonal infl uenza, specifi c antibody 
responses reach peak titers by 4 weeks 
after infection and confer protection 
against the infecting strain and close-
ly related strains (3). Reinfection is 
rarely seen in nonpandemic infl uenza 
A. We report on 3 patients with con-
fi rmed infl uenza A pandemic (H1N1) 
2009 reinfection after successful treat-
ment with oseltamivir.

Patient 1, a healthy 14-year-old 
girl, had fever, sore throat, and nasal 

congestion on clinical examination. 
Pandemic (H1N1) 2009 infection 
was diagnosed by viral culture and 
confi rmed by PCR specifi c for sub-
type H1N1 (LightMix Kit Inf A swine 
H1; TIB MOLBIOL, Berlin, Germa-
ny, for Roche Diagnostic, Indianapo-
lis, IN, Light Cycler 2.0 instrument). 
The patient received oseltamivir, and 
symptoms resolved 48 hours after 
treatment. Twenty days later, fever, 
muscle aches, and vomiting devel-
oped in the patient. Infl uenza A virus 
was isolated by viral culture. The pa-
tient received a preliminary diagnosis 
of seasonal infl uenza and was treated 
with amantadine. She recovered from 
the infection before PCR results con-
fi rmed it was caused by pandemic 
(H1N1) 2009 virus. 

Patient 2, a 62-year-old woman, 
experienced a high fever, cough, and 
nasal congestion during a prolonged 
hospitalization for bowel resection 
after intestinal ischemia. Pandemic 
(H1N1) 2009 was confi rmed by PCR 
and viral culture. Oseltamivir was 
administered 5 days after the onset 
of symptoms, and the symptoms re-
solved within the following 5 days. 
The patient had a new episode of fe-
ver, productive cough, and bronchial 
obstruction 2 weeks later while still 
hospitalized. Culture results were 
positive for infl uenza, and PCR results 
were positive for pandemic (H1N1) 
2009. The patient was again treated 
with oseltamivir, and PCR results 
were negative for infl uenza after 48 
hours of antiviral treatment.

Patient 3, a previously healthy 
38-year-old man, underwent mitral 
and aortic valve replacement while 
hospitalized for acute mitral and aor-
tic endocarditis due to Staphylococcus 
aureus. Eleven days after surgery, he 
had a sore throat, nasal congestion, 
cough, and low-grade fever. PCR test 
results were positive for pandemic 
(H1N1) 2009. The patient received 
oseltamivir, and respiratory symp-
toms resolved within 5 days. He was 
discharged from the hospital but was 
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readmitted 18 days later with nasal 
congestion, cough, and high fever. 
PCR results were again positive for 
pandemic (H1N1) 2009, and the pa-
tient was successfully treated with 
oseltamivir. 

Patient 2 and probably patient 3 
acquired their infections while hospi-
talized, suggesting potential nosoco-
mial transmission. No other respira-
tory viruses were found in any of these 
patients. The viral isolates were all 
tested (LightMix for detection of in-
fl uenza A virus oseltamivir resistance 
[H274Y]; TIB MOLBIOL) for possi-
ble resistance to oseltamivir, but none 
had the resistance-implicated H274Y 
mutation in the neuraminidase gene

Shedding of seasonal infl uenza A 
virus ceases within 5–7 days during 
natural infection and during infections 
treated with neuraminidase inhibitors 
(4). Although clearing of virus after 
the fi rst infection was not documented 
in the 3 patients described here, it is 
unlikely that virus persisted between 
the 2 episodes of infl uenza since each 
of the patients fully recovered after 
specifi c antiviral drug treatment. How-
ever, we cannot rule out that patient 2 
may have never cleared the virus due 
to her immune suppression. 

As described by mathematical 
modeling (5), the 3 patients described 
were susceptible to reinfection with 
pandemic (H1N1) 2009 due to the 
high rate of community infection and 
to their incomplete immunologic pro-
tection within the period of reexpo-
sure. During the current pandemic of 
infl uenza subtype H1N1, healthcare 
workers and patients should be aware 
that symptomatic reinfection might 
occur after a fi rst episode of infection.
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Skin Lesion Caused 
by ST398 and ST1 

MRSA, Spain1

To the Editor: Human infections 
caused by methicillin-resistant Staph-
ylococcus aureus (MRSA) sequence 
type 398 (ST398) have been emerg-
ing in recent years in Europe (1,2). 
Pigs represent a common reservoir 
of MRSA ST398, and working with 
these animals may constitute a risk 
factor for MRSA carriage and pos-
sible infection (2–4). We report a case 
of human infection caused by MRSA 
ST398 in Spain.

A 12-year-old girl living close 
to a pig farm, where her father and 
mother worked, sought treatment for 
a skin lesion on her chin. Two types 
of MRSA were recovered from the 
lesion, and it resolved after topical 

treatment with mupirocin over 10 
days. MRSA isolates recovered were 
characterized by multilocus sequence 
typing (MLST) and by staphylococ-
cal cassette chromosome (SCC) mec, 
spa, and agr typing as described 
(3). The presence of genes encoding 
Panton-Valentine leukocidin (PVL) 
(lukF/lukS), toxic shock syndrome 
toxin-1 (tsst1), and exfoliative-toxin 
A and B (eta, etb) was investigated by 
PCR (2,3). Antimicrobial susceptibil-
ity tests were carried out by using the 
VITEK-2 system (bioMérieux, Marcy 
l’Etoile, France), and mecA, ermA, 
ermB, ermC, mrsA, tetK, tetL, tetM, 
ant(4′)-Ia, aph(3′)-III , and aph(2′)-
aac(6′) resistance genes were stud-
ied by PCR (5). dfrK gene detection 
was performed by using primers de-
signed from the sequence FM207105 
included in GenBank (dfrK-F 5′-
GAGAATCCCAGAGGATTGGG; 
dfrK-R, 5′-CAAGAAGCTTTTCGCT
CATAAA), and the obtained ampli-
cons were sequenced for confi rma-
tion. Mutations in quinolone targets 
were determined by sequence analy-
sis of grlA and gyrA genes (6). In 
addition, MRSA isolates were typed 
by pulsed-fi eld gel electrophoresis 
(PFGE) (www.harmony-microbe.net/
microtyping.htm).

One of the clinical MRSA isolates 
recovered from the lesion and typed as 
ST398-spa-t011 showed resistance to 
tetracycline, macrolides, and lincos-
amides and harbored 5 antimicrobial 
resistance genes. The second MRSA 
strain was typed as ST1-spa-t127 and 
showed a multiresistance phenotype 
with 11 resistance genes, as well as the 
Ser80Phe and Ser84Leu amino acid 
changes in GrlA and GyrA proteins, 
respectively.

To establish the MRSA nasal 
colonization status of the patient and 
of her relatives (father, mother, and 
brother, all of whom had contact with 
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animals) and to elucidate the possible 
origin of these strains, we analyzed 
nasal swabs for MRSA recovery. Na-
sal samples were plated in oxacillin-
resistant S. aureus agar media (ORSA, 
Termofi sher, UK), colistin nalidixic 
acid agar media (bioMérieux), and 
blood agar media (Oxoid); colonies 
suggestive of S. aureus were initially 
selected, further identifi ed, and char-
acterized for bacterial typing and an-
timicrobial resistance mechanisms. 
Samples from all relatives and the 
patient showed that all 4 persons 
were MRSA nasal carriers present-
ing the following genetic lineages: 
patient girl, ST398-t108; mother, 
ST398-t108 and ST1-t127; father, 
ST398-t108; and brother, ST398-t011 
(2 variants) (Table). MRSA t127 and 
t011 variants detected in the skin le-
sion of the patient were not found in 
her nasal sample but were found in 
the nasal samples of her mother and 
brother. Another study has been initi-
ated to analyze the presence of MRSA 
in nasal swabs of swine on the farm.

The ST1-t127 strains obtained 
from the skin lesion of the girl (C1569) 

and from the mother’s nasal sample 
(C1578) showed the same multiresis-
tance phenotype and genotype (Table) 
and an indistinguishable PFGE pattern. 
This clonal type seems to be associ-
ated with community-acquired MRSA 
isolates circulating in Europe (7). The 
animal origin of this MRSA type and 
its possible transmission from horses 
and cows to humans has been suggest-
ed in previous reports (8,9).

In addition, all family members 
were colonized by MRSA ST398. All 
recovered nasal MRSA ST398 strains 
showed resistance to β-lactams, mac-
rolides, lincosamide, and tetracycline, 
and 3 strains also showed diminished 
susceptibility to quinolones. Strain 
ST398 C1576, recovered from the 
brother, showed a multiresistance phe-
notype (Table).

The ST398 strains of our study 
were classifi ed in the spa-types t011 
and t108, 2 of the most frequently de-
scribed types of the clonal complex 
398 (1,4) and were untypeable by 
PFGE. Most MRSA ST398 strains in 
our study showed a resistance pheno-
type that included tetracycline, mac-

rolides, and lincosamides. Tetracy-
cline resistance is a common trait of 
ST398 and suggests that its use in vet-
erinary medicine may have been im-
plicated in selection of this resistance. 
The fi rst reports, describing ST398 
strains, indicated β-lactams and tetra-
cycline as the unique resistance mark-
ers, which were susceptible to other 
antimicrobial agents. Nevertheless, re-
ports of ST398 showing resistance to 
other antimicrobial drugs are increas-
ing. One of the ST398 strains from the 
brother showed an uncommon multi-
resistance phenotype. Moreover, all 
the MRSA strains of this study were 
negative for all tested toxin genes, 
included PVL, although some ST398 
PVL–positive strains have been occa-
sionally described (10).

We report a skin lesion on the 
daughter of a pig farmer in Spain asso-
ciated with ST398-t011 and ST1-t127 
MRSA strains. The results obtained 
suggest the specifi c animal origin of 
these strains and subsequent trans-
ference among family members. Of 
special interest is the multiresistance 
phenotype of the clinical and nasal 
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Table. Characteristics of the 9 MRSA strains recovered in Spain from a patient’s lesion and from nasal samples obtained from 
patient’s family members* 

Amino acid 
change in: 

Strain
Origin of 
sample

SCCmec
type MLST

spa
type agr

Antimicrobial resistance 
phenotype Resistance genes detected GrlA GyrA 

C1570 Patient/
skin lesion 

V ST398 t011 I OXA, FOX, TET, ERY, 
CLI, TEL 

mecA, tetK, ermA, ermC, msrA NP NP

C1569 Patient/
skin lesion 

II ST1 t127 III OXA, FOX, TET, ERY, 
CLI, TEL, GEN, TOB, 
KAN, CIP, LEV, SXT 

mecA, tetL, tetK, ermA, ermB, 
ermC, msrA, aph(2’)-acc(6’), 

ant(4´)-Ia, aph (3’), dfrK 

S80F S84L

C1571 Patient/
nasal swab 

V ST398 t108 I OXA, FOX, TET, ERY, 
CLI, TEL, CIP†, LEV† 

mecA, tetK, tetL, tetM, ermA, 
ermC, msrA 

Wild Wild

C1577 Mother/
nasal swab 

V ST398 t108 I OXA, FOX, TET, ERY, 
CLI, TEL, CIP†, LEV† 

mecA, tetK, tetM, ermA, ermC, 
msrA 

Wild Wild

C1578 Mother/
nasal swab 

II ST1 t127 III OXA, FOX, TET, ERY, 
CLI, TEL, GEN, TOB, 
KAN, CIP, LEV, SXT 

mecA, tetL, tetK, ermA, ermB, 
ermC, msrA, aph(2’)-acc(6’), 

ant(4´)-Ia, aph (3’), dfrK 

S80F S84L

C1574 Brother/
nasal swab 

V ST398 t011 I OXA, FOX, TET, ERY, 
CLI, TEL 

mecA, tetK, ermA, ermC, msrA NP NP

C1576 Brother/
nasal swab 

V ST398 t011 I OXA, FOX, TET, ERY, 
CLI, TEL, GEN, TOB, 

KAN, SXT 

mecA, tetL, tetK, ermA, ermB, 
ermC, msrA, aph(2’)-acc(6’), 

ant(4´)-Ia, aph (3’), dfrK 

NP NP

C1572 Father/
nasal swab 

V ST398 t108 I OXA, FOX, TET, ERY, 
CLI, TEL, CIP†, LEV† 

mecA, tetK, tetL, tetM, ermA, 
ermC, msrA 

Wild Wild

*MRSA, methicillin resistant Staphylococcus aureus; SCC, staphylococcal cassette chromosome; MLST, multilocus sequence typing; ST, sequence type; 
OXA, oxacillin; FOX, cefoxitin; TET, tetracycline; ERY, erythromycin; CLI, clindamycin; TEL, telithromycin; NP, not performed; GEN, gentamicin; TOB, 
tobramycin; KAN, kanamycin; CIP, ciprofloxacin; LEV, levofloxacin; SXT, sulfamethoxazole-trimethoprim. 
†Iintermediate category for the indicated antimicrobial drug. 
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ST1-t127 MRSA clinical strains and 
of 1 nasal strain belonging to ST398 
lineage. Nasal colonization by dif-
ferent ST398 genetic lineages and by 
other lineages of MRSA as ST1-t127 
seems to be frequent in persons living 
in close proximity to farm animals. 
Dissemination of MRSA ST398 (and 
probably also MRSA ST1) in humans 
who have contact with farm animals, 
is an emerging problem in Spain.  

This study was fi nancially supported 
by the Project SAF2009-08570 from the 
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Identifi cation of 
a Rotavirus G12 
Strain, Indonesia

To the Editor: Group A rotavi-
ruses are the most common etiologic 
agents of acute gastroenteritis in in-
fants and young children, each year 
resulting in ≈100 million diarrhea ep-
isodes and 600,000 deaths worldwide 
(1). The genome of rotavirus com-
prises 11 segments of double-stranded 
RNA, which encode 6 structural viral 
proteins (VPs) and 6 nonstructural 
proteins (NSPs). Recent scientifi c 
reports have identifi ed novel rotavi-
rus strains, such as G12 (2–5), which 
were fi rst described in 1987 among 
Filipino children with diarrhea (6). In 
Indonesia, a rotavirus study showed 
that a broad variety of VP7 types (G1, 
G2, G3, G4, G8, G9) and VP4 types 
(P[4], P[6], P[8], P[9], P[10], P[11]), 
especially G9 and P[8] and G9P[8], 
were the genotype combinations most 
frequently encountered (7).

From 2005 through 2008, we 
conducted a nationwide surveillance 
study among children who had diar-
rhea to determine etiologies among 
Indonesian children seeking health 
services for diarrhea at hospitals and 
health clinics. Patients were enrolled 
after obtaining consent from parents/
guardians of those eligible in accor-
dance with an institutional review 
board protocol approved by the US 
Naval Medical Research Unit No. 2 
(NAMRU-2) and the Ethical Commit-
tee of the Indonesian National Health 
Research and Development Institute. 
Stool specimens and clinical enroll-
ment data were collected for each eli-
gible patient, and all collected items 
were transported to NAMRU-2 in Ja-
karta, Indonesia. In December 2007, a 
stool specimen was collected from a 
14-day-old afebrile infant brought to 
Sumber Waras Hospital in West Jakar-
ta with diarrhea, vomiting, moderate 
dehydration, and malnutrition. This 
patient was infected with the rotavi-
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rus G12 strain, was hospitalized for 6 
days, and was discharged after recov-
ering fully. Bacterial cultures and ova/
parasite evaluations were negative for 
enteric pathogens.

Rotavirus was detected in this 
specimen and genotyped by multiplex, 
seminested reverse transcription–PCR 
(RT-PCR) targeting the VP4 and VP7 
genes (8,9). The specimen was typed 
as P[4]P[6] but was G-nontypeable. 
Primers to detect G12 were then used 
for RT-PCR and identifi ed the proper 
G12 amplicon size (2,3). By use of 
published primers (9), sequencing of 
the VP7 gene segment confi rmed the 
presumptive G12 genotype. Sequenc-
ing reactions were performed by us-
ing the BigDye Terminator v3.1 Cycle 
Sequencing Kit (Applied Biosystems, 
Foster City, CA, USA) on the Ap-
plied Biosystems 3130xl sequencer. 
Sequence analysis was done by using 
Sequencher 4.8 version (Gene Codes 
Corporation, Inc., Ann Arbor, MI, 
USA). Nucleotide sequences were 
submitted to GenBank for a BLASTN 

search (http://blast.ncbi.nlm.nih.gov) 
on the National Center for Biological 
Information website. We then created 
alignments of nucleotides and deduced 
amino acid sequences and compared 
them with a selection of reference 
strains from the GenBank database. 
Genetic relationships among G12 
were determined by using PAUP ver-
sion 4.0 beta 10 software (http://paup.
csit.fsu.edu). A phylogenetic tree was 
constructed on the basis of nucleotides 
1–971 of the VP7 gene by using the 
neighbor-joining method and apply-
ing the Kimura 2-parameter method 
with 1,000 bootstrap replicates of the 
neighbor-joining model.

The BLASTN search of the VP7 
989 nucleotide sequence of the puta-
tive G12 Indonesian rotavirus (Indo 
SWJ0806) showed 98% similarity with 
published VP7 sequences of rotavirus 
G12 strains from Japan (CP727; Gen-
Bank accession no.AB125852), Ar-
gentina (Arg721; GenBank accession 
no. EU496255), and Thailand (T152; 
GenBank accession no. AB071404). 

The Indonesia G12 clustered into the 
lineage II composed of rotavirus G12 
reference strains from Japan, Argen-
tina, South Korea, and Thailand (Fig-
ure). Lineage II is a minority cluster 
when compared with lineage III, 
which consists of rotavirus G12 from 
the United States (US6588, Se585), 
Saudi Arabia (MD844), India (13B2), 
Bangladesh (RV161), and other Thai-
land strains (MS051) (4). The nucle-
otide sequence divergence between 
lineage II and lineage III ranges from 
2.6% to 3.2%. Analysis of the de-
duced amino acid sequence alignment 
on the neutralization epitopes that 
code for the antigenic regions A, B, 
and C show high conservation of the 
most immunodominant sites (data not 
shown). Antigenic regions A, B, C, D, 
E, and F of Indonesia SWJ0806 show 
100% amino acid similarity to Japan 
G12 strains; K12 and CP727 (9). The 
amino acid residue at position 142 of 
the antigenic region B has character-
ized lineage I and II (Val) and lineage 
III (Leu).

Phylogenetic analysis showed that 
the virus clusters into lineage II and 
that the deduced amino acid sequence 
is highly conserved compared with 
other reported rotavirus G12 strains 
identifi ed. The combination of the 
P[6] genotype in this rotavirus strain 
suggests the possibility of a zoonotic 
transmission (10). Continued surveil-
lance for rotavirus is an essential com-
ponent of a country’s public health 
infrastructure and diarrhea prevention 
programs. Rotavirus genotyping from 
the data obtained provides necessary 
information for vaccine development 
and identifi cation of novel and emerg-
ing rotavirus strains.
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Figure. Phylogenetic analysis of the viral protein (VP) 7 genotype G12 rotavirus of Indonesia, 
with reference strains downloaded from GenBank. The GenBank accession numbers of 
each strain appear next to the strain. The multiple alignment was constructed by using 
ClustalX version 1.81 (www.clustal.org). The phylogenetic tree was based on the 971 nt 
sequence of the VP7 gene and constructed by using the neighbor-joining method and 
applying the Kimura 2-parameter method with 1,000 bootstrap replicates of the neighbor-
joining model. The isolate identifi ed in this study is shown in boldface. Bootstrap values 
<50% are not shown. Scale bar indicates nucleotide substitutions per site.
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Age-based Human 
Infl uenza A Virus 
(H5N1) Infection 
Patterns, Egypt
To the Editor: In April 2009, a 

representative of the World Health 
Organization in Cairo voiced concern 
about the changing age-based pattern 
of human infl uenza A virus (H5N1) 
infection in Egypt (1). From March 
2006 through July 2009, a total of 83 
persons in Egypt were confi rmed to 
have human infl uenza A (H5N1); the 
patients’ ages ranged from >1 year to 
75 years (2). However, from Decem-
ber 2008 through July 2009 in Egypt, 
28 of 32 human infections were in 
children <8 years of age.

The frequency of human infl u-
enza A virus (H5N1) infections paral-
lels the pattern for seasonal infl uenza. 
Thus, for analytical purposes, virus 
subtype H5N1 infections in Egypt can 
be grouped into 12-month periods, 
beginning with August of 1 year and 
ending in July of the following year. 

The results for 1-way analysis of vari-
ance indicate that the age at time of vi-
rus subtype H5N1 infection in Egypt 
differs signifi cantly among these 4 
periods (Kruskal–Wallis test statis-
tic = 20.732, p<0.0004 ).

Further analysis shows that per-
sons infected from August 1, 2008 
through July 31, 2009, were much 
younger than those infected in the 
preceding 12-month period (Mann-
Whitney U test statistic = 328.500, 
p<0.001). The median age of the 12 
confi rmed case-patients from August 
1, 2007, through July 31, 2008, was 
23.5 years, but the median age of the 
33 confi rmed case-patients from Au-
gust 1, 2008, through July 31, 2009, 
was 3.0 years. The Table shows the 
distribution of case-patients by age 
group, the median age of each group, 
and the case-fatality ratio (CFR) for 
the 4 seasonal 12-month periods.

This recent rise of subtype H5N1 
infl uenza cases among children repre-
sents a major change in the pattern of 
human infl uenza A virus (H5N1) infec-
tions in Egypt compared with the pat-
tern for earlier infl uenza seasons. Con-
fi rmation reports by the World Health 
Organization generally indicate as-
sociations with dead and sick poultry 
for these recent cases among children. 
The cultural patterns and customs of 
poultry husbandry have not changed 
in Egypt since the fi rst human cases of 
infl uenza A (H5N1) were confi rmed 
in 2006; thus, it is not clear why more 
children have been infected since De-
cember 2008. One explanation may be 
the increased recognition of the clinical 
signs of nonfatal infl uenza A (H5N1) 
among children and increased confi r-
mation by laboratory testing. The lack 
of infl uenza A virus (H5N1) infection 
among the infected children’s parents 
and caregivers suggests that the virus 
is still not easily transmissible among 
humans in Egypt. 

Not only has there been a recent 
increase in infections of infl uenza A 
(H5N1) among children, but there has 
also been a recent decline in deaths 
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among confi rmed infected persons. 
From 2006 through 2008, the an-
nual CFR for infl uenza A (H5N1) in 
Egypt ranged from 36% to 55% (3). 
Since January 1, 2009, the CFR in 
Egypt has been 11%. The recent in-
creases in infections among children 
coupled with a decrease in the CFR in 
the most recent 12-month period sug-
gests that the strain of infl uenza A vi-
rus (H5N1) now circulating in Egypt 
may be becoming less virulent as it 
continues to spread among young 
children, a segment of the population 
that is highly vulnerable to infl uenza 
infections (4,5).
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Imported 
Chikungunya Virus 

Infection
To the Editor: Chikungunya is 

a disease caused by an arboviral al-
phavirus transmitted to humans by 
Aedes mosquitoes (Aedes aegypti, Ae. 
albopictus). Symptoms include fever, 
myalgia, rash, and joint pain (which 
can last for several months) (1). Dur-
ing the 2005–2006 epidemics on Re-
union Island, clinical manifestations 
such as severe hepatitis, severe ma-
ternal and fetal disease, and meningo-
encephalitis not described previously 
were observed (2). Occurring in an im-
munologically uninfected population, 
this outbreak spread quickly, infecting 
approximately one third of the popula-
tion (266,000 of 775,000 inhabitants) 
(2). The case-fatality rate on Reunion 
Island was estimated to be 1/1,000 cas-
es, with excess deaths observed mainly 
among persons >75 years of age (3).

Chikungunya disease is endemic 
to western, central, eastern, and south-

ern Africa; on Indian Ocean and west 
Pacifi c Ocean islands; and in South-
east Asia (1). Before 2005–2006, no 
outbreak of this disease had been de-
scribed on islands in the Indian Ocean 
(Comoros, Mayotte, Madagascar, 
Reunion Island, Mauritius, and Sey-
chelles). Since the epidemic on Re-
union Island, many imported cases 
caused by this arbovirus have been 
reported elsewhere in areas where the 
disease is not endemic, particularly in 
Europe and the United States.

The main competent vector of 
chikungunya virus, a mosquito, Ae. 
albopictus, is indigenous to Southeast 
Asia and some islands of the western 
Pacifi c and Indian Ocean. The mos-
quito spread to the eastern Pacifi c, 
the Americas, Central Africa (Nige-
ria, Cameroon, Equatorial Guinea 
and Gabon), Europe, and the Middle 
East (4,5). Entomologic studies have 
shown that Ae. albopictus mosquitoes 
can now be found in the southeastern 
part of the United States, Mexico, 
Central and South America, the Ca-
ribbean, the Middle East, Japan, and 
southern Europe (Spain, Italy, Bosnia-
Herzegovina, Croatia, France, Greece, 
the Netherlands, Serbia and Montene-
gro, Slovenia, Switzerland, and Alba-
nia) (4,6). This mosquito has also been 
intercepted in Australia’s seaports 
and is now established in northern 
Queensland (7). 

Ae. aegypti mosquitoes are in-
digenous to Africa and disseminated 
around the tropical and subtropical re-
gions. The southeastern United States, 
the Middle East, Southeast Asia, Pa-
cifi c and Indian islands, and northern 
Australia are also infested by this 
mosquito. In continental Europe, it 
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Table. Age groups, median ages, and case-fatality ratios for influenza A (H5N1) case-patients, by influenza season, Egypt* 
No. case-patients by age group, y Influenza season, 

August–July 1–8 9–20 21–30 31–40 41–74 >75
Total no. case-

patients
Median
age, y 

Case-fatality 
ratio 

2005–06 4 4 3 2 0 1 14 18.0 42.8
2006–07 13 5 4 2 0 0 24 6.5 37.5
2007–08 3 2 5 1 1 0 12 23.5 58.3
2008–09 28 1 1 3 0 0 33 3.0 15.1
Total 48 12 13 8 1 1 83 — —
*Age at date of clinical sign onset; data from the World Health Organization (2).
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has been documented in southern re-
gions but today seems to no longer to 
be present there (8).

Climate change, increasing glo-
balization, and ease of travel could 
favor the continuing spread of mos-
quitoes to nonindigenous habitats, 
expanding the number of regions in 
the world where local transmission 
of vector-borne disease could occur. 
In these countries where competent 
vectors are present, patients coming 
from disease-endemic areas at an early 
stage of infection may import the virus 
and be responsible for locally acquired 
mosquito-transmitted cases of chikun-
gunya. The risk for local transmission 
in these countries is not simply theo-
retical, as shown by the epidemic of 
chikungunya in the county of Emilie-
Romagna, Italy, in which 205 cases 
were identifi ed between July 4 and 
September 27, 2007 (9). In the United 
States, such secondary transmission of 
vector-borne disease has also been ob-
served with malaria (10).

To determine regions of the 
world at risk for an epidemic of chi-
kungunya virus, we fi rst listed the im-
ported chikungunya cases (i.e., cases 
diagnosed in nonendemic areas) re-
ported around the world. A literature 
review was undertaken on Medline 
by Pubmed and websites provided 
by the World Health Organization, 
Eurosurveillance, European Center 
for Disease Prevention and Control, 
Health Protection Agency (United 
Kingdom), Institut de Veille Sanitaire 
(France), and the Centers for Dis-
ease Control and Prevention (United 
States) were searched for information 
on imported chikungunya cases. Data 
were then mapped and compared with 
the known and theoretical geograph-
ic distributions of Ae. albopictus 
and Ae. aegypti mosquitoes around 
the world (online Appendix Figure, 
available from www.cdc.gov/EID/
content/16/1/162-appF.htm) (4–8). 
This fi gure shows that imported cas-
es were reported in many countries 

where mosquito vectors for chikun-
gunya virus are well established. 

These facts underscore the need 
for clinicians to consider the possibil-
ity of chikungunya disease in patients 
who experience acute unexplained fe-
ver with joint pain and live in regions 
where mosquito vectors are estab-
lished. The presence of imported cases 
and well-established vectors also con-
fi rms the need for an active surveil-
lance system; early detection of un-
expected new diseases by physicians 
will enable the timely implementation 
of suitable control measures that can 
interrupt the transmission chain.

Acknowledgments
We thank Julian Druce, Matthias 

Niedrig, Thomas Löscher, and Ev-
elyn Depoortere for help in manuscript 
preparation.

This work was funded by the French 
Institute for Health and Medical Research.

Man-Koumba Soumahoro, 
Didier Fontenille, 

Clément Turbelin, Camille Pelat, 
Anders Boyd, Antoine Flahault, 

and Thomas Hanslik
Author affi liations: Université Pierre et Ma-
rie Curie, Paris, France (M.-K. Soumahoro, 
C. Turbelin, C. Pelat, A. Boyd); Institut 
National de la Santé et de la Recherche 
Médicale, Paris (M.-K. Soumahoro, C. Tur-
belin, C. Pelat, A. Boyd, A. Flahault, T. Han-
slik); Research Institute for Development, 
Montpellier, France (D. Fontenille); French 
School of Public Health, Rennes, France 
(A. Flahault); Hôpital Ambroise Paré, Bou-
logne Billancourt, France (T. Hanslik); and 
Assistance Publique Hôpitaux de Paris, 
Paris (T. Hanslik)

DOI: 10.3201/eid1601.080776

References

  1. Powers AM, Logue CH. Changing pat-
terns of chikungunya virus: re-emer-
gence of a zoonotic arbovirus. J Gen 
Virol. 2007;88:2363–77. DOI: 10.1099/
vir.0.82858-0

  2.  Pialoux G, Gauzere BA, Jaureguiberry 
S, Strobel M. Chikungunya, an epi-
demic arbovirosis. Lancet Infect Dis. 
2007;7:319–27. DOI: 10.1016/S1473-
3099(07)70107-X

  3.  Josseran L, Paquet C, Zehgnoun A, Caillere 
N, Le Tertre A, Solet JL, et al. Chikungu-
nya disease outbreak, Reunion Island. 
Emerg Infect Dis. 2006;12:1994–5.

  4.  Gratz NG. Critical review of the vector 
status of Aedes albopictus. Med Vet En-
tomol. 2004;18:215–27. DOI: 10.1111/
j.0269-283X.2004.00513.x

  5.  Paupy C, Delatte H, Bagny L, Corbel V, 
Fontenille D. Aedes albopictus, an arbovi-
rus vector: from the darkness to the light. 
Microbes Infect. 2009; 1:1177–85.

  6.  Scholte E, Schaffner F. Waiting for the ti-
ger: establishment and spread of the Aedes 
albopictus mosquito in Europe. In: Takken 
W, Knols B, editors. Emerging pests and 
vector-borne diseases in Europe. Wagen-
ingen (the Netherlands): Wageningen 
Academic Publishers; 2007. p. 241–60.

  7.  Russell RC, Williams CR, Sutherst RW, 
Ritchie SA. Aedes (Stegomyia) albopic-
tus—a dengue threat for southern Austra-
lia? Commun Dis Intell. 2005;29:296–8.

  8.  Fontenille D, Failloux A, Romi R. Should 
we expect chikungunya and dengue in 
Southern Europe? In: Takken W, Knols 
B, editors. Emerging pests and vector-
borne diseases in Europe. Wageningen 
(the Netherlands): Wageningen Academic 
Publishers; 2007. p. 169–84.

  9.  Rezza G, Nicoletti L, Angelini R, Romi 
R, Finarelli AC, Panning M, et al. Infec-
tion with chikungunya virus in Italy: an 
outbreak in a temperate region. Lancet. 
2007;370:1840–6. DOI: 10.1016/S0140-
6736(07)61779-6

10.  Centers for Disease Control and Preven-
tion. Local transmission of Plasmodium 
vivax malaria—Palm Beach County, Flor-
ida, 2003. MMWR Morb Mortal Wkly 
Rep. 2003;52:908–11.

Address for correspondence: Man-Koumba 
Soumahoro, Institut national de la santé et de la 
recherche médicale, Unité Mixte de Recherche 
en Santé 707, Faculté de Médecine Pierre et 
Marie Curie, Site Saint-Antoine/Porte 808, 27 
rue Chaligny, 75571 Paris CEDEX 12, France; 
email: soumahor@u707.jussieu.fr

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 16, No. 1, January 2010 163 

All material published in Emerging 
Infectious Diseases is in the public 
domain and may be used and 
reprinted without special permission; 
proper citation, however, is required.



LETTERS

Distinct Molecular 
Signature of Bovine 

Spongiform 
Encephalopathy 

Prion in Pigs
To the Editor: In a recent article 

in Emerging Infectious Diseases, Es-
pinosa et al. (1) investigated the por-
cine transmission barrier to infection 
with bovine and ovine transmissible 
spongiform encephalopathies (TSEs) 
in transgenic mice expressing the por-
cine prion protein. Bovine spongiform 
encepatholopathy of the classical type 
(BSE) derived from cattle and sheep, as 
well as atypical scrapie, transmitted to 
these mice, although with different effi -
ciencies. Whereas sheep BSE showed a 
100% attack rate, cattle BSE and atypi-
cal scrapie showed a higher transmis-
sion barrier in the fi rst passage. Unex-
pectedly, the electrophoretic profi le of 
the proteinase K–resistant prion protein 
(PrPres) in Western immunoblot (WB) 
analysis of all 3 TSEs shifted toward 
a common signature upon transmis-
sion. This was a 3-band pattern with a 
predominant monoglycosylated PrPres 
moiety and, therefore, clearly differed 

from those of the BSE and atypical 
scrapie inocula. The authors speculated 
that the porcine cellular prion protein 
(PrPc) might allow only for few op-
tions as it changes its conformation to 
the disease-associated prion protein. 
However, whether this effect is attrib-
utable to the porcine PrPc transgene or 
to the genetic background of the mouse 
model remains unknown.

To our knowledge, BSE has been 
successfully transmitted to pigs in 1 
study, but WB data were not reported 
(2). We had access to central nervous 
system tissues of 1 of these animals 
(kindly provided by the Veterinary 
Laboratories Agency TSE Archive, 
Weybridge, UK) and aimed at assess-
ing whether a similar effect occurs 
when cattle BSE affects pigs. Our re-
sults show a PrPres signature in BSE-
infected pigs similar to that described 
for the porcine PrPc transgenic mice 
and clearly different from that in cattle 
(Figure). These fi ndings support the 
fi nding by Espinosa et al. that the mo-
lecular shift most likely was due to in-
trinsic properties of the porcine PrPc. 
Therefore, in this respect the mouse 
model appears to refl ect the situation 
in the pig.

BSE prions are considered to 
transmit to other species, such as exot-
ic ruminants, cats, macaques, humans, 
sheep, and goats, without any obvious 
alterations of the molecular phenotype 
(3,4). Our study provides evidence 
that the molecular phenotype of clas-
sical BSE also may shift upon genuine 
interspecies transmission. Attempts 
to discriminate BSE from other prion 
diseases in humans and animals often 
rely at fi rst on the analysis of the PrPres 
signature in WB. Consequently, the 
situation described in our study com-
plicates the interpretation of such dis-
ease surveillance data to assess public 
health risks for animal TSEs. Whether 
this applies to other TSEs and species 
remains to be addressed.
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Figure. Molecular signature of bovine spongiform encephalopathy (BSE) in pigs. A) 
Comparative Western immunoblot analysis of the proteinase K–resistant core fragment 
(PrPres) of the pathologic prion protein in BSE in cattle and in an experimentally BSE-infected 
pig using the monoclonal antibody 6H4 (Prionics, Schlieren, Switzerland). B) Average 
relative intensities of the diglycosylated (black bars), monoglycosylated (gray bars), and 
unglycosylated (white bars) PrPres moieties as determined by the Quantity One software 
package (Bio-Rad, Rheinach, Switzerland). Data are based on 4 independent runs, and 
error bars indicate SD. Note the different extent of PrPres glycosylation in bovine and porcine 
BSE. By contrast, the molecular masses of the unglycosylated PrPres were similar and 
scored 18.89 kDa (SD ± 0.28 kDa) and 18.90 kDa (SD ± 0.42 kDa) in bovine and porcine 
BSE, respectively. Molecular masses of the standards are indicated on the left in panel A.
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Parvovirus 4 in 
Blood Donors, 

France
To the Editor: In the past few 

years, several novel parvoviruses have 
been identifi ed, including human par-
vovirus B19–related strains V9 and A6, 
and bocavirus. In 2005, parvovirus 4 
(PARV4), a new putative member of 
the family Parvoviridae, was identi-
fi ed in the plasma of a patient in North 
America who had an acute virus infec-
tion (1). This virus had limited sequence 
homology with parvovirus B19 (<30% 
aa similarity) despite a conserved ge-
nomic organization showing 2 large 
nonoverlapping open reading frames 
(ORF). Phylogenetic studies performed 
with near-complete sequences have 
proposed that human PARV4 can be 
described by ≥3 genogroups (2).

Little information is available 
about the natural history of the vi-
rus, and its clinical role remains un-
known. Initial studies showed that 
PARV4 was present in the blood of 
febrile patients, intravenous drug us-
ers, and persons positive for hepatitis 
C virus or HIV at prevalences of 6%–
30% (3–5). Two recent studies also 
showed the virus in cohorts of kidney 
transplant patients (6,7). PARV4 has 
also been identifi ed in persons with-
out apparent pathologic changes, such 
as blood donors (1.0%–3.95%), and 
in blood products negative for par-
vovirus B19 DNA (4–6). Virus DNA 
also was found in bone marrow and 
various tissues or organs, suggesting 
possible dispersion of the virus in di-
verse biologic locations (8). 

To provide new insights into the 
dispersion of PARV4 in healthy per-
sons, we assessed the frequency of 
PARV4 viremia in a cohort of blood 
donors by using a dual real-time as-
say. A total of 304 volunteer blood 
donors (154 men; mean age of all 
volunteers 40 years) living in south-
eastern France entered the study. The 
sex ratio (men:women: 1.03) and age 

distribution (19–65 years) of the co-
hort were considered representative 
of the population of blood donors at 
that time. Blood samples were col-
lected in vacuum tubes (Vacutainer, 
SST, Becton Dickinson, Meylan, 
France) and centrifuged, and 1-mL 
plasma aliquots were stored at −80°C 
until use. Nucleic acids were ex-
tracted as described previously (7) 
and tested for PARV4 genomic DNA 
immediately after extraction to avoid 
freezing/thawing cycles.

Five microliters of the eluted 
material served for PARV4 DNA de-
tection using real-time PCR TaqMan 
methods (StepOne Plus, Applied Bio-
systems, Courtaboeuf, France) and 
primers (ORF2) compatible with the 
detection of the 3 virus genogroups 
described at this time (2,4,7). Two 
probes were tested in separate ampli-
fi cation assays: PARV4-O (5′-FAM- 
TGTTCAACTTTCTCAGGTCCT
ACCGCCC-TAMRA-3′) (4,7) and 
PARV4-N (5′-FAM-TCCTACYGCC
CSCTCCTCCTTCTT-TAMRA-3′). 
The second primer was designed after 
identifi cation and sequencing of sev-
eral in-house real-time PCR products 
(GenBank accession nos. FJ883557–
61), and more particularly those de-
tectable on agarose gels but showing 

negative signal with PARV4-O Taq-
Man assay because of mismatches 
identifi ed on the probe recognition site 
(Figure). Amplifi cation reactions were 
performed as described previously (7). 
Both TaqMan assays were estimated to 
detect as few as 10 copies of PARV4 
DNA per reaction using dilutions of a 
synthetic template (7).

Fifteen (4.9%) blood donors gave 
positive signal with probe PARV4-O; 
62 (20.4%) were positive with probe 
PARV4-N; 6 (2.0%) samples were 
positive in both assays. Overall preva-
lence for PARV4 DNA was 24.0% in 
the blood donors tested.

PARV4 origin of randomly select-
ed PCR products from PARV4-O and 
PARV4-N TaqMan assays (5 each) was 
confi rmed after cloning and M13 se-
quencing. Point mutations located on 
the PARV4-O recognition site were re-
trieved in amplicons originating from 
samples positive with PARV4-N assay 
(Figure). However, subsequent mo-
lecular studies aiming to characterize 
virus strains were not feasible because 
of the low titer of PARV4 DNA (<500 
copies/mL of plasma) in positive sam-
ples. No specifi c correlation was iden-
tifi ed between sex or geographic origin 
and PARV4 viremia, whereas analysis 
of the distribution of PARV4-positive 
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Figure. Alignment of parvovirus 4 (PARV4) sequences showing the location of the 2 probes 
used in the real-time experiments. A) Partial sequences used for the design of probe 
PARV4-N: PARV4 prototype isolate (AY622943) and in-house PCR products characterized 
initially (GenBank accession nos. FJ883557–61). B) Examples of point mutations located 
on the PARV4-O recognition site identifi ed in amplicons originating from samples positive 
with PARV4-N assay. Mismatches identifi ed in the alignments are underlined. Nucleotides 
shown in lowercase letters correspond to 5′/3′ ends of the real-time primers. Mismatches 
identifi ed in the alignments are underlined and in boldface.
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samples in age groups highlighted a 
relative homogeneity throughout the 
corresponding cohort.

Our study shows that PARV4 in-
fection is readily detectable in French 
blood donors. Prevalence results us-
ing probe PARV4-O were comparable 
to those obtained in previous studies 
involving healthy persons originating 
from various countries (4–6). Con-
versely, the high prevalence obtained 
by using probe PARV4-N was unex-
pected because only 1 study demon-
strated a higher value (45.7%) after 
the investigation of PARV4 DNA in 
bone marrow aspirates of AIDS pa-
tients from Italy (9).

This fi nding suggests a larger 
dispersion of PARV4 than expected 
initially in the general population and 
highlights the need for improvement 
in detection systems directed toward 
PARV4 DNA, particularly by inter-
laboratory collaborations, in direct 
connection with studies investigat-
ing PARV4 genetic diversity. These 
considerations are consistent with the 
recent description of a new PARV4 
genogroup in humans and character-
ization of highly divergent variants in 
bovine and porcine species (10). In ad-
dition, such data raise the question of 
the consequent persistence of PARV4 
infection in healthy persons. Future 
studies need to explore both disper-
sion and potential clinical impact of 
PARV4 on infected hosts.  
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Otomastoiditis 
Caused by 

Mycobacterium 
abscessus, 

the Netherlands
To the Editor: Nontuberculous 

mycobacteria (NTM) are increasingly 
recognized as human pathogens (1). 
Otomastoiditis is a rare extrapulmo-
nary NTM disease type fi rst described 
in 1976; Mycobacterium chelonae–M. 
abscessus group bacteria, which are 
rapidly growing NTM, are the most 
frequent causative agents and the dis-
ease mostly affects children (1–3). 
In the Netherlands, M. chelonae–M. 
abscessus group isolates have been 
reported from the otologic samples of 
an average of 2 patients annually since 
2006, as compared to 6 patients in the 
preceding 10 years. This emergence 
is not a likely result of improved 
laboratory facilities or awareness in 
clinicians because liquid culture and 
molecular identifi cation techniques 
predate the rise in notifi cation and 
Dutch guidelines advise against per-
forming cultures for chronic otorrhea.

We identifi ed 10 patients from the 
national reference laboratory database 
with otologic samples yielding M. 
chelonae–M. abscessus group bacteria 
during January 1995–June 2007. We 
resubjected these isolates to molecular 
identifi cation by rpoB gene sequenc-
ing (4) and performed a medical fi le 
review.
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The rpoB gene sequencing 
showed that M. abscessus was the 
causative agent in all 10 cases; M. 
abscessus seems to have a predilec-
tion to cause otomastoiditis. Closely 
related M. bolletii and M. massiliense 
(4) were not found. Early reports iden-
tifi ed M. fortuitum or M. chelonae as 
causative agents, which may be be-
cause the taxonomy of the rapidly 
growing NTM has long been debated 
(2,4–7); many of these agents may 
have, in fact, been M. abscessus. All 
primary isolates were found suscep-
tible to clarithromycin and resistant 
to fl uoroquinolones and aminoglyco-
sides in our agar dilution method (8), 
which is not the recommended method 
for rapidly growing NTM (1). Two pa-
tients acquired clarithromycin resis-
tance during treatment. 

Clinical data are summarized 
in the online Appendix Table (avail-
able from http://www.cdc.gov/EID/
content/16/1/167-appT.htm) and match 
those of previous studies (3,5,6). All 
patients had a history of ear infections 
and tympanostomy tube placement, 
previously associated with NTM dis-
ease (7). Nine patients had used ototo-
pical medication, including quinolone 
antimicrobial agents (n = 5), steroids, 
aminoglycosides (n = 2), or both (n = 
2). Clinical signs were nonspecifi c, 
with persistent tympanic membrane 
perforation, chronic painless otorrhea 
resistant to antimicrobial drug therapy, 
and hearing loss.

The fact that this disease primar-
ily affects children, with a mean age 
of 6 years, may be related to age-spe-
cifi c environmental exposures, e.g., 
playing in sand pits or swimming (9). 
Two patients with M. abscessus oto-
mastoiditis are siblings (patients 5 
and 6); a clonal relationship between 
the causative bacteria is possible and 
should be investigated by molecular 
typing tools.

Primary isolates were from bi-
opsy material (n = 5) or otorrhea fl uid 
(n = 5) and were positive for acid-
fast bacilli by direct microscopy for 9 

patients. Five patients had a computed 
tomography (CT) scan performed, 
which showed fl uid in the mastoid (n 
= 4), bone erosion of the mastoid (n = 
2), and mucosal swelling (all); the on-
line Appendix Figure (available from 
www.cdc.gov/EID/content/16/1/167-
appF.htm) displays typical fi ndings.

The mean interval between fi rst 
symptoms and diagnosis of M. ab-
scessus otomastoiditis was 155 days 
for (range 14–360 days). Otorrhea un-
responsive to antimicrobial drug ther-
apy should raise a clinical suspicion of 
NTM otomastoiditis (3), especially in 
patients with bone destruction visible 
on CT images. In patients with otor-
rhea unresponsive to antimicrobial 
drug therapy, routine CT scanning and 
Mycobacterium spp. cultures, pref-
erably from tissue biopsies (1), may 
reduce diagnostic delay and prevent 
further damage.

Patients with M. abscessus oto-
mastoiditis received drug treatment 
for a mean duration of 3 months (range 
28–150 days) and 1.8 episodes of sur-
gery. Five patients with M. abscessus 
otomastoiditis received clarithromy-
cin monotherapy, 5 received multi-
drug therapy with fl uoroquinolones (n 
= 3), fl uoroquinolones, rifampin, and 
ethambutol (n = 1), or meropenem (n 
= 1 (online Appendix Table).

Complications of surgery com-
prised delayed wound healing (n = 4) 
and fi stula formation (n = 2; online 
Appendix Table). Two patients un-
derwent incus removal and later chain 
reconstruction surgery (patients 7 and 
8). In 1 patient, the infection spread 
and caused culture-proven cervical 
lymphadenitis, a retroauricular ab-
scess, fi stula, and facial nerve palsy.

Eight patients were eventually 
cured, defi ned by symptomatic im-
provement and in some cases con-
fi rmed by negative cultures. Two pa-
tients were still receiving treatment at 
the time of data collection. Five pa-
tients had persistent conductive hear-
ing loss after treatment (42%; range 
30–80 dB; online Appendix Table).

American Thoracic Society guide-
lines for treatment of soft tissue and 
bone infections caused by M. absces-
sus advocate 4–6 months of therapy 
with a macrolide, an aminoglycoside 
and cefoxitin or a carbapenem, based 
on in vitro drug susceptibility test re-
sults, combined with surgical debri-
dement when possible (1). Treatment 
regimens in this study deviated in 
duration and content; clarithromycin 
monotherapy is likely to invoke re-
sistance (1) and no evidence supports 
fl uoroquinolone use (1). Moreover, 
use of parenteral agents was limited; 
its reasoning was not generally cap-
tured during fi le review.

M. abscessus otomastoiditis is a 
serious, potentially emerging condition 
that affects children who have had pre-
vious infections, tympanostomy tubes, 
and ototopical antimicrobial drug or 
steroid use in the Netherlands. The di-
agnostic delay and treatment regimens 
warrant improvement to prevent deteri-
oration, additional episodes of surgery, 
acquired drug resistance, and to prevent 
or limit permanent hearing loss.
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Diseases Tracked 
by Using Google 

Trends, Spain
To the Editor: We read the article 

by Pelat et al. (1) with great interest 
and decided to explore whether this 
tool could be applicable for non-Eng-
lish and non-French speaking coun-
tries and, more specifi cally, for Spain. 
We compared the Google queries re-
lated to infl uenza-like illness (ILI) and 
chickenpox described by Pelat et al. 
(1), and constructed additional queries 
with symptoms and conditions fre-
quently associated with ILI.

The weekly queries from Janu-
ary 2004 through February 2009 were 
downloaded from Google Insights for 
Search (2). We studied the correlation 
(Spearman ρ) of these queries with 
the data from the national reporting of 
notifi able diseases, available from the 
Spanish National Epidemiology Cen-
ter website (3), assuming a maximum 
difference of 4 weeks.

The queries for gripe (Spanish for 
infl uenza) showed a maximum corre-
lation (ρ = 0.70) 2 weeks before the 
declared ILI (DILI). When excluding 
the terms for aviar (avian) and va-
cuna (vaccine), the correlation peak 
(ρ = 0.81) was likewise observable 
2 weeks before the DILI. The maxi-
mum correlation observed for symp-
tom queries was for tos (Spanish for 
cough) 2 weeks before the DILI (ρ = 
0.74); for conditions associated with 
infl uenza the correlation was for neu-
monía (Spanish for pneumonia, ac-
cented or unaccented) 2 weeks after 
the DILI (ρ = 0.84). The queries for 
varicela (Spanish for chickenpox) 
showed a maximum correlation (ρ = 
0.96) 1 week after the declared illness, 
as observed by Pelat et al (1).

In conclusion, our study points 
out the utility of Internet queries for 
the surveillance of ILI and chicken-
pox in Spain. In the case of ILI, this 
information can be used as an early 
warning tool used complementarily to 

standard surveillance systems. More 
detailed studies are necessary regard-
ing the usefulness and limitations of 
this tool in Spain, as well as in other 
contexts.
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Letters

Letters commenting on recent articles 
as well as letters reporting cases, 
outbreaks, or original research are 
welcome. Letters commenting on ar-
ticles should contain no more than 
300 words and 5 references; they are 
more likely to be published if submitted 
within 4 weeks of the original article’s 
publication. Letters reporting cases, 
outbreaks, or original research should 
contain no more than 800 words and 
10 references. They may have 1 
Figure or Table and should not be di-
vided into sections. All letters should 
contain material not previously pub-
lished and include a word count.
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Detection of 
Newly Described 
Astrovirus MLB1 
in Stool Samples 

from Children 
To the Editor: We read with in-

terest the article by Finkbeiner et al. 
describing an epidemiologic survey 
of newly described astrovirus MLB1 
(AstV-MLB1) conducted in the Unit-
ed States in 2008 (1). This study was 
an extension of recently published 
reports of characterization of AstV-
MLB1 from a fecal sample obtained in 
Australia in 1999 (2,3). These studies 
provide evidence of a divergent group 
of astroviruses and their etiologic as-
sociation with human disease.

However, the occurrence of a 
MLB1-like AstV in humans has al-
ready been documented. Walter iden-
tifi ed a novel AstV in an 8-month-old 
child with diarrhea in Mexico in 1991 
(4). In that study, Walter screened fecal 
samples for AstVs by using a variety 
of techniques. Sequencing of selected 
PCR products identifi ed a unique vi-
rus that had typical AstV morphologic 
appearance, but was nonreactive with 
human AstV-specifi c monoclonal or 
polyclonal antibodies. Phylogenetic 
analysis of fragments of open reading 

frame 1a (ORF1a) and ORF2 genome 
regions of this virus strain (M3363) 
showed that it was only distantly relat-
ed to other mammalian AstVs, includ-
ing human AstVs (4). This sequence 
divergence from canonical human 
AstVs suggested that M3363 might 
have been transmitted from an animal 
reservoir (4,5).

When we reanalyzed ORF1a of 
M3363, we found that this strain was 
actually an MLB1-like AstV with >98% 
amino acid similarity to prototype and 
strains from the United States (Figure) 
that dated back to 1991. The fact that 
such closely related viruses were found 
in a scattered temporal and spatial 
pattern in children may indicate that 
MLB1-like AstVs represent a true hu-
man enteric virus, which was probably 
overlooked in the absence of adequate 
diagnostic reagents and protocols.
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In Response: We thank Bányai 
et al. (1) for drawing attention to the 
unpublished data of Walter (2), which 
was not part of the peer-reviewed 
literature at the time we described 
the complete genome of astrovirus 
MLB1 (3) or when we described our 
epidemiologic survey of stools col-
lected in St. Louis, Missouri, USA 
(4). The results of Walter extend the 
known geographic range of astrovi-
rus MLB1 to include Mexico, thus 
supporting our recent proposal that 
astrovirus MLB1 is likely to be glob-
ally widespread (4). We look forward 
to including the partial sequence gen-
erated by Walter in future analyses of 
astrovirus MLB1 genetic diversity. 
We strongly encourage Bányai et al. 
to submit their sequence data to any 
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Figure. Neighbor-joining tree based on partial sequences of open reading frame 1a protein 
of human and animal astroviruses. Amino acid sequences of the Mexican M3363 strain 
(arrow) were obtained from Walter (4); other sequences were obtained from GenBank. 
Bootstrap values >90 are indicated. Scale bar is proportional to genetic distance and 
indicates nucleotide substitutions per site.
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of the publicly accessible and search-
able international sequence databases 
such as GenBank, the European Mo-
lecular Biology Nucleotide Sequence 
Database, or the DNA Database of Ja-
pan so that it can be readily accessed 
by the scientifi c community.

Stacy R. Finkbeiner, 
Binh-Minh Le, 

Lori R. Holtz, Gregory A. Storch, 
and David Wang

Author affi liation: Washington University 
School of Medicine, St. Louis, Missouri, 
USA

DOI: 10.3201/eid1601.091563

References

  1.  Bányai K, Meleg E, Moschidou P, Martel-
la V. Detection of newly described astrovi-
rus MLB1 in stool samples from children 
[letter]. Emerg Infect Dis. 2010;16:169.

  2.  Walter JE. Genetic characterization of as-
troviruses associated with diarrhea among 
children in a periurban community of 
Mexico City, 2002 [doctoral dissertation]. 
Pecs (Hungary): Medical School, Univer-
sity of Pecs.

  3.  Finkbeiner SR, Kirkwood CD, Wang D. 
Complete genome sequence of a highly 
divergent astrovirus isolated from a child 
with acute diarrhea. Virol J. 2008;5:117.

  4.  Finkbeiner SR, Le BM, Holtz LR, 
Storch GA, Wang D. Detection of new-
ly described astrovirus MLB1 in stool 
samples from children. Emerg Infect 
Dis. 2009;15:441–4. DOI: 10.3201/
eid1503.081213

Address for correspondence: David Wang, 
Washington University School of Medicine, 
Campus Box 8230, 660 S Euclid Ave, St. Louis, 
MO 63110, USA; email: davewang@borcim.
wustl.edu

Optimal Therapy for 
Multidrug-Resistant 

Acinetobacter 
baumannii

To the Editor: I read with inter-
est the article by Doi et al. about a lung 
transplant patient presumed to have 
Acinetobacter baumannii ventilator-
associated pneumonia (1), but some 
points deserve comment. A. baumannii 
is a relatively avirulent organism that 
frequently colonizes body fl uids. For 
multidrug-resistant strains, antimicrobi-
al drug selection is limited. Resolution 
of this patient’s pulmonary infi ltrates 
suggests that they were not caused by 
A. baumannii that persisted in respira-
tory secretions. Because A. baumannii 
persisted in this patient’s respiratory 
secretions, colistin and cefepime were 
given. Colistin is an antimicrobial drug 
with low resistance potential; but when 
given by inhalation, it may lead to drug 
resistance (2,3). 

Doi et al. stated that the patient’s 
A. baumannii strain lacked susceptibil-
ity to all available antimicrobial drugs 
but that cefepime and tigecycline were 
intermediately susceptible (MICs 16 
μg/mL and 2.0 μg/mL, respectively) 
(1). Intermediate susceptibility may 
also be interpreted as relatively sus-
ceptible when achievable serum or 
tissue concentrations exceed the MIC. 
The article did not mention the dosages 
of colistin, tigecycline, and cefepime. 
A 2-g dose of cefepime given intrave-
nously results in peak serum levels of 
≈163 μg/mL with a relatively low vol-
ume of distribution (0.29 L/kg), which 
would not be expected to eradicate A. 
baumannii in respiratory secretions. 
High-dose intravenous tigecycline 
(initial dose of 200 mg followed by 
100 mg daily) has been used to treat A. 
baumannii, achieving peak concentra-
tions of ≈3 μg/mL, which exceed the 
isolate’s MIC of 2 μg/mL, and a high 
volume of distribution (8 L/kg), which 
would be expected to eradicate A. bau-
manii in respiratory secretions.

Optimal treatment for A. bauman-
nii depends on susceptibility, phar-
macokinetic principles, and site of 
infection. For optimal effectiveness, 
cefepime and tigecycline should have 
been given at high doses. To prevent 
potential resistance, antimicrobial 
drugs should not be given by inhala-
tion (3). The alleged advantage of 
inhalation therapy is high local drug 
concentrations, but concentrations in 
some alveoli may be subtherapeutic 
(3). If possible, tigecycline should not 
be used to treat A. baumannii infec-
tions; however, if it is used, high doses 
should be given to optimize its phar-
macokinetic attributes (4,5).
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In Response:  We welcome Burke 
A. Cunha’s letter (1) but disagree with 
him regarding 4 issues. First, he states 
that colistin has a “low resistance po-
tential” (1). Although colistin has had 
low resistance for a long time, we are 
concerned that development of resis-
tance to colistin is a growing problem. 
Heteroresistant Acinetobacter isolates 
are readily found (2). Lee et al. (3) re-
cently found decreases in polymyxin 
B susceptibility during therapy.

Second, Cunha states, “Interme-
diate susceptibility may also be inter-
preted as relatively susceptible when 
achievable serum or tissue concentra-
tions exceed the MIC” (1). We sup-
port the concepts that break points are 
artifi cial and that pharmacodynamic 
optimization may enable treatment 
for some organisms that are not sus-
ceptible to certain antimicrobial drugs. 
However, consideration of more than 
the MIC is necessary. Cefepime is 
a time-dependent bactericidal drug; 
therefore, effectiveness depends more 
on the time that the concentration of 
drug is above the MIC than on peak 
serum concentrations.

Third, Cunha states, “For optimal 
effectiveness, cefepime and tigecycline 
should have been given at high doses” 
(1). Unfortunately, in the current era 

of antimicrobial drug resistance, there 
are no “shoulds.” The high-dose tige-
cycline regimen that Cunha proposes 
for multidrug-resistant organisms has 
never, to our knowledge, been evalu-
ated in randomized trials or even in 
large prospective evaluations. We all 
must admit that we do not know the 
optimal way to treat such infections 
and that we need rigorous evaluation 
of novel regimens. Anecdotal experi-
ence must not be translated into im-
peratives.

Fourth, Cunha states that “antimi-
crobial drugs should not be given by 
inhalation” (1). We agree that wide-
spread use of aerosolized antimicro-
bial drugs cannot be recommended. 
However, aerosolized amikacin with 
a new-generation nebulizer is being 
tested in phase 2 clinical trials (4). As 
to the potential utility of aerosolized 
antimicrobial drugs, we prefer to keep 
an open mind pending the results of 
these trials.
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Case Studies in 
Infectious Disease 

Peter M. Lydyard, Michael F. Cole, 
John Holton, William L. Irving, 
Nino Porakishvili, 
Pradhib Venkatesan, 
and Katherine N. Ward
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USA, 2010 
ISBN: 978-0-8153-4142-0
Pages: 608; Price: US $50.00 

The authors have assembled a 
collection of case studies about the 
40 infectious diseases that cause the 
most illness and death worldwide. 
Each chapter begins with a brief case 
presentation. This example is fol-
lowed by a section on microbiologic 
aspects of the organism, including the 
pathophysiology of infection.  The host 
response is then described, followed 
by a discussion of clinical manifesta-
tions, diagnostic methods, and treat-
ment options, including prevention. 
A summary highlights salient points 
of each section. References, sugges-
tions for further reading, and websites 
for additional information are all pro-
vided. Chapters conclude with a series 
of questions (answers are given at the 
end of the book).

The book is meant for use by 
medical students in a microbiology 
course, but it can also be used by any 
clinician who wants a concise review 
of the pathogens that cause infectious 
diseases. The case presentations are 
short and not presented as conditions 
having an unknown cause, but rather 
they serve as a clinical starting point 
to open discussion. The microbiol-
ogy sections are geared more toward 
the student in a microbiology course 
and tend to have more details than are 
needed by a practicing clinician. The 
sections on patient symptoms are gen-
erally quite good and are inclusive. 
The varied clinical manifestations, 
particularly of the tropical diseases, 
are presented in an easy-to-understand 
format. The level of detail given pro-

vides a thorough yet succinct picture 
of each disease. The sections on diag-
nosis are generally inclusive, although 
a few did not mention some available 
diagnostic options used in the United 
States; this may have been due to dif-
ferences in the availability of some 
tests in the United Kingdom, where 
many of the authors are based. The 
treatment sections tend to be abbrevi-
ated and frequently do not include the 
length of therapy and some other de-
tails that a practicing clinician would 
want to know. For those needing 
specifi c therapy guidelines, another 
source will be necessary.

The summary sections are quite 
good and are an excellent quick refer-
ence source if one wants just the high-
lights and a brief summary about the 
pathogen and disease. The questions 
at the end tend to be multiple choice 
with several possible correct answers 
for each one; they are not structured 
to prepare for testing purposes (such 
as for a board review). The websites 
are helpful sources for downloadable 
slides as well as for further informa-
tion if more details are wanted.

The only chapter that was confus-
ing was that on coxsackie viruses. The 
authors kept referring to other entero-
viruses. The chapter could benefi t from 
either fewer references to other entero-
viruses or renaming it to be a section 
on enteroviruses in general.

Case Studies in Infectious Disease 
is a valuable compilation of informa-
tion on the most common diseases that 
cause illness and death worldwide. The 
presentation format with distinct sec-
tions makes it readable and well suited 
for either students just learning about 
the pathogens causing infectious dis-
ease or clinicians who need an update. 
The level of detail is well thought out 
and gives the reader a useful summary 
of each pathogen and disease state. 
The condensed presentations make it 
a good reference source for those with 
insuffi cient time to read through more 
detailed textbooks.
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Infectious Disease: 
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Case Studies
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Wiley-Blackwell, Chichester, UK, 
2009
ISBN: 978-1-4051-3543-6
Pages: 664; Price US $129.95

The organizing vision of this text-
book is neither a taxonomic outline of 
the microbiologic world nor an epide-
miologic understanding of our evolv-
ing insights into epidemics. Rather 
it is translational, ecologic, holistic, 
and distinctly clinical. It is a fun and 
readable book that engages the imagi-
nation and retains the interest of the 
clinically oriented reader while con-
veying an understanding of the direct 
implications of molecular characteris-
tics of infectious agents to the practice 
of medicine. 

The chapters in Part 4, Infections 
of Global Impact, and Part 5, Emerg-
ing and Resurgent Infections, are es-
pecially likely to fi re the imaginations 
of students in introductory clinical 
microbiology or infectious disease 
classes. The chapters in Part 1, Gen-
eral Principles of Infectious Diseases, 
will equally effectively assist infec-
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tious disease professionals in mid 
to late career who seek an easy and 
enjoyable way to refresh and update 
their understanding of such topics as 
microbial structure, mechanisms of 
action of antimicrobial agents, and 
laboratory approaches to investigation 
and diagnosis.

That said, this is not a book for 
all audiences. The success with which 
it integrates the microbiologic world 
with the world of medical practice 
sacrifi ces approaches that might en-
gage persons for whom the end point 
of microbiologic interest is not hu-
man disease. It is neither balanced nor 
comprehensive enough to function as 
a defi nitive reference. Also, chapters 
vary in quality. In the chapter on host 
defenses, for example, attempts to sim-
plify occasionally lead to unfortunate-
ly loose statements such as “Within 
man, there are certain well known ra-
cial differences in disease susceptibili-
ty…,” among which it identifi es “Dark 

skinned individuals have an increased 
susceptibility to coccidioidomycosis.” 
These statements confuse me. 

I am aware that early 20th century 
surveys identifi ed lower prevalence of 
hookworm disease among residents 
of the rural American South who are 
of African descent than among their 
neighbors of European descent despite 
similar living habits, environmental 
conditions, and levels of impoverish-
ment. Accurately or not, these differ-
ences were attributed to racial vari-
ability in the effectiveness of skin as a 
barrier against larval hookworm inva-
sion. But what can be the relevance of 
dark skin to an infection that invades 
primarily by inhalation of spores 
distributed in the soil of the Ameri-
can Southwest, Mexico, Central, and 
South America? In fact, susceptibil-
ity to primary coccidioidal infection 
is not affected by racial background. 
The frequency of dissemination is 
higher among Filipinos, Hispanics, 

and blacks. This frequency may refl ect 
genetic host factors, or it may identify 
ethnicity or socioeconomic status as a 
marker for risk of environmental ex-
posure to larger inocula. The jury is 
out. 

Similar occasional failures to 
speak with precision distracted me 
and thus detracted from what is over-
all an excellent book. In contrast, the 
chapters on infl uenza, infections in the 
returning traveler (a tutorial in how to 
think like a travel medicine specialist), 
and emerging and resurgent infections 
were excellent.
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For more than a quarter of a century, I have accumulated 
from unexpected sources a ragbag of quotations rel-

evant to the practice of epidemiology. I have even coined a 
few myself. This paper brings many of them together in one 
place and acknowledges their origins for the amusement 
and instruction of colleagues. My motives are not entirely 
altruistic: I do hope to benefi t a little from the refl ected 
glory of those I quote—and of course any publication is 
a bonus.

The collection is necessarily idiosyncratic and person-
al. It favors quotes from outside public health rather than 
the better known sayings of experts in the fi eld. Because 
I am an epidemiologist, it is biased towards epidemiology 
rather than microbiology or infection control. It pretends 
to be neither comprehensive nor representative of anything 
but my own taste, and it obviously cannot include every-
one’s favorites. It may be fl awed, but I will consider it a 
success if, like the British Broadcasting Corporation, it “in-
forms, educates, and entertains.”

Methods
I consulted my memory for quotations of interest to 

epidemiologists and health protection professionals. Where 
possible, I confi rmed the actual words of quotations and 
cited their origins. I have categorized the entries subjective-
ly by topic. I have fl outed the convention that the Methods 
section should contain methods exclusively, and that the 
results and discussion should be confi ned to their desig-
nated sections.

My citations are haphazard. Having tried hard and 
failed to identify the fi rst quote, I took the advice of W.C. 
Fields (1880–1946), “If at fi rst you don’t succeed, try, try 
again. Then quit. There’s no point in being a damn fool 
about it.” I have accordingly described my sources in as 

much detail as possible with minimum effort. “If a job’s 
worth doing, it’s worth doing well enough for the purpose 
in hand—to do it any better is wasted effort” (Anonymous). 
My citations, although insuffi ciently precise for a scientifi c 
paper, match or exceed those in most books of quotations. 
If a reader wants to run a quote to earth, there is enough 
information to get them started.

I have tried to avoid clichés (though I mention “lies, 
damned lies, and statistics” in a comment), the knowledge 
of which confers little cachet on the user, in favor of less 
widely known and wittier quotes. If there are any clichés, 
I hope I have been true to the spirit of Samuel Goldwyn 
(1879–1974), who declared, “We don’t want old clichés. 
Let’s have some new clichés.”

Most of the quotes speak for themselves, but occasion-
ally I have been unable to refrain from comment. I have not 
done so systematically.

Results

Surveillance
“Being approximately right most of the time is better 

than being precisely right occasionally.”—Anonymous.
I fi rst saw this saying in a paper by Tom Reilly, an Aus-

tralian microbiologist. Tom directed me to his source, Rich-
ard Platt, an American epidemiologist. Richard acknowl-
edged using it, but denied knowledge of its origin. My 
search thus involved 3 continents and was ultimately un-
successful. I have made less effort with subsequent quotes.

“It is the mark of an educated mind to rest satisfi ed 
with the degree of precision which the nature of the subject 
admits and not to seek exactness where only an approxi-
mation is possible.”—Aristotle (philosopher, 384–322 BC). 
“Consistency is more important than accuracy.”—John M. 
Cowden (epidemiologist, 1953–)

Although this has the virtue of brevity, it is (aptly) not 
quite true. Both are important, but in surveillance absolute 
accuracy is unachievable (see Aristotle). Consistency can 
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be achieved and failure to do so is extremely damaging to 
credibility among the ignorant classes (especially journal-
ists), as has been observed:

“You cannot hope to bribe or twist / Thank God the 
British journalist / But when you see what he will do un-
bribed / There’s no occasion to.”—Humbert Wolfe (poet, 
1885–1940). “Not everything that counts can be counted, 
and not everything that can be counted counts.—Albert 
Einstein (physicist, 1879–1955).”

Good old Albert. Got himself a reputation as one of the 
cleverest men in history but still managed to get his girl-
friend pregnant accidentally. Hence (I paraphrase):

“It just goes to show that God gave man enough 
blood to run his brains and his genitals, but not at the same 
time.”—Robin Williams (actor, 1951–). “‘When you are a 
bit older’ a judge in India once told an eager young British 
civil servant, ‘you will not quote Indian statistics with that 
assurance. The government is very keen on statistics—they 
collect them, add them, raise them to the nth power, take 
the cube root and prepare wonderful diagrams. But what 
you must never forget is that every one of those fi gures 
comes from the chowty dar, or village watchman, who just 
puts down what he damn pleases.’”—Josiah Charles Stamp 
(economist, 1880–1941, in “Some Economic Factors in 
Modern Life”).

I found this quote, not in the original text, but in Dar-
rell Huff’s “How to Lie with Statistics,” published by Vic-
tor Gollancz in 1954. I am indebted to a reviewer for draw-
ing my attention to its source.

Outbreak Investigation
“You take a mess. You work hard. You clean it up. Life 

distilled. All the rest is nonsense.”—Harrison Ford (actor, 
1942–).

As applicable to outbreak management as it is to life. 
I’m sure I fi rst saw this in an interview in a British Sunday 
newspaper, but an online search produced the link www.
mensjournal.com/harrison-ford.

“Prejudice is a great time saver. You can form opinions 
without having to get the facts.”—E.B. White (writer, 1899–
1985). “It is incident to physicians, I am afraid, beyond all 
other men, to mistake subsequence for consequence.”—
Samuel Johnson (lexicographer, 1709–1784). “If it looks 
like a duck, and quacks like a duck, we have at least to 
consider the possibility that we have a small aquatic bird of 
the family Anatidae on our hands.”—Douglas Adams (sci-
ence fi ction writer, 1952–2001). “The race is not always 
to the swift, nor the battle to the strong. ”—Ecclesiastes 
9:1. “The race is not always to the swift, nor the battle to 
the strong—but that’s the way to bet!”—Damon Runyon 
(writer, 1884–1946).

Although Runyon gives this excellent advice, an echo 
of what I was taught as a student—“Common things are 

commoner”—he is wise enough to know that you should 
not always bet on the sure thing. Hence:

“One of these days in your travels, a guy is going to 
come up to you and show you a nice brand-new deck of 
cards on which the seal is not yet broken, and this guy is go-
ing to offer to bet you that he can make the Jack of Spades 
jump out of the deck and squirt cider in your ear. But, son, 
do not bet this man, for as sure as you are standing there, 
you are going to end up with an earful of cider.”—Damon 
Runyon (in “The Idyll of Miss Sarah Brown”).

And if you wonder how Runyon can hold these two 
confl icting points of view (i.e., you should bet on what 
seems most likely, but a bet on a rock-solid certainty will 
be wrong), see his quote in the Statistics section.

“When you have eliminated the impossible, whatever 
remains, however improbable, must be the truth.”—Arthur 
Conan Doyle (author, 1859–1930, in “The Sign of Four”). 
“It is a capital mistake to theorize before you have all the 
evidence. It biases the judgment.—Arthur Conan Doyle (in 
“A Scandal in Bohemia”).”

The latter quote is laudable but impractical advice 
for practicing public health professionals, who must often 
make judgments and act (or deliberately refrain from doing 
so) on the basis of available evidence.

“The man who insists on seeing with perfect clearness 
before he decides, never decides.”—Henri-Frederic Amiel 
(philosopher, 1821–1881). “If you choose the most likely 
option and it turns out to be wrong, it was still the right 
choice. Presented with the same evidence, you should make 
the same choice again. If you’re wrong again, re-evaluate 
your information.”—John M. Cowden. “Life can only be 
understood backwards, but it must be lived forwards.”—
Soren Kierkegaard (philosopher, 1813–1855).

How many times have you intervened on the basis of a 
hypothesis, subsequently failed to confi rm it, and been ac-
cused of being precipitate? Or alternatively, waited for the 
case–control study or microbiology and been accused of 
unnecessary caution? You can only be sure when to act in 
retrospect. That is almost worth quotation status by itself!

“Chance favors the prepared mind.”—Louis Pasteur 
(chemist, 1822–1895). “You won’t be surprised that diseas-
es are innumerable—count the cooks.”—Seneca (philoso-
pher, 4 BC–65 AD). “Circumstantial evidence is not the same 
as weak evidence. A naked man in your wife’s wardrobe is 
circumstantial evidence of infi delity.”—John M. Cowden. 
“All business proceeds on beliefs, or judgments, or prob-
abilities, and not on certainties.”—C.W. Eliot (president of 
Harvard University, 1834–1926).

Research
“Of course we don’t know what we’re doing, that’s 

why it’s called research.”—Albert Einstein.

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 16, No. 1, January 2010 175 



ANOTHER DIMENSION

I have found this in a couple of places online, but not 
in a primary or even reliable looking secondary source, so, 
as they say in Scotland, “I hae ma doots.”

“The tragedy of science is the slaying of a beauti-
ful hypothesis by an ugly fact.”—T.H. Huxley (scientist, 
1825–1895).

Huxley was an ardent supporter of the theory of evolu-
tion and was known as “Darwin’s Bulldog.” His grandson, 
Aldous (who died on the day Kennedy was shot), was a 
mystic—which just goes to show that evolution does not 
necessarily advance in a straight line.

“Belief is no substitute for arithmetic.”—Henry Spen-
cer (computer programmer and Internet pioneer, 19??–).

Although Henry Spencer has a Wikipedia entry, much 
of which seems to be in a foreign language, I have been 
unable, in a grueling 15-minute search, to ascertain his date 
of birth.

“To every complex question there is a simple answer 
… and it is wrong.”—H.L. Mencken (writer and wit, 1880–
1956). “Semmelweis was right—but he died a broken man 
and was buried in a pauper’s grave.”—John M. Cowden

The example of Ignatz Semmelweis (1818–1865) con-
tradicts Mencken’s view. Before the invention of microbi-
ologists, he proposed and confi rmed handwashing as the 
simple solution to the massive maternal mortality rates at 
the Vienna General Hospital. He proved, however, that be-
ing right does not necessarily make you successful.

“If you can’t explain it simply, you don’t understand it 
well enough.”—Albert Einstein. “I have yet to see any prob-
lem, however complicated, which, when you look at it in 
the right way, did not become still more complicated.”—P. 
Anderson (science fi ction writer, 1926–2001). “A scrutiny 
so minute as to bring an object under an untrue angle of vi-
sion, is a poorer guide to a man’s judgment than a sweeping 
glance which sees things in their true proportion.”—A.W. 
Kinglake (historian, 1809–1891).

I found this last quote in Winston Churchill’s “My Ear-
ly Life” and nowhere else, so it must be obscure. Churchill 
attributes it only to “Kinglake,” assuming his reader would 
know who Kinglake was. Well I did not, so I did an Internet 
search. He produced an 8-volume history of the Crimean 
War, which says a lot for his own sense of proportion.

“It’s a scientist’s right to re-examine his theory with 
each new piece of evidence.”—Eli Talbert (screenwriter, 
19??–, in the “CSI: Crime Scene Investigation” episode 
“$35K O.B.O.”).

Like Sherlock Holmes, Talbert’s character Gil Gris-
som could furnish many quotations, but this is my favor-
ite. I should have preferred him to say “duty” rather than 
“right,” but it did not fi t the context.

“In great affairs we ought to apply ourselves less to cre-
ating chances than to profi ting from those that offer.”—F. 
de la Rochefoucauld (writer, 1613–1680).

The meaning is not immediately apparent, but I think 
an epidemiologist should take from this that it is better to 
take advantage of an outbreak and investigate it in detail, 
rather than design a research project from scratch. It goes 
well with the previous Pasteur quote. But as an anonymous 
Frenchman said, “That’s all very well in practice, but will 
it work in theory?”

“Editors are often accused of fussing over trivialities. 
What is contained in the paper is said to be of far greater 
importance than the way in which it is set out. This may 
be true. Nevertheless carelessness and inconsistency in the 
preparation of a paper inevitably suggest carelessness and 
inconsistency in the conduct of the work itself and preju-
dice the reader against the author. A reasonable compro-
mise is desirable, but accuracy and lucidity must be insisted 
on.”—Graham Wilson (microbiologist, 1895–1987).

This is from Sir Graham’s “Guidance in Preparing the 
Typescript of Scientifi c Papers.” It provides excellent, un-
pedantic advice (note his use of a preposition with which 
to end a sentence). Sir Graham was director of the late la-
mented Public Health Laboratory Service in England. My 
own dog-eared copy of the guidance was a gift from the 
best editor ever to have had the dubious pleasure of sav-
aging my work, Professor Norman Noah. The guidance 
states that requests for reprints “should be addressed to the 
editor, Monthly Bulletin (Section II), Central Public Health 
Laboratory, Colindale Avenue London NW9.” Good luck. 
I am sure that Sir Graham and Professor Noah would have 
agreed with the next 2 pieces of advice:

“In composing, as a general rule, run your pen through 
every other word you have written; you have no idea what 
vigour it will give your style.”—Sydney Smith (clergyman, 
1771–1845). “Brevity in writing is the best insurance for 
its perusal.”—Rudolf Virchow (pathologist and polymath, 
1821–1902). “A microbiologist is someone who is happy 
to use a colleague’s toothbrush, but not his methods.”—
Anonymous. “Knowledge is of two kinds: we know a sub-
ject ourselves, or we know where we can fi nd information 
upon it.”—Samuel Johnson.

Statistics
“To understand God’s thoughts we must study statis-

tics, for these are the measure of His purpose.”—Florence 
Nightingale (nurse and pioneer in the use and presentation 
of statistics, 1820–1910). “All models are wrong, but some 
are useful.”—George Box (statistician, 1919–)

I am indebted to one of this paper’s reviewers for the 
previous quote.

“Cowden’s fi rst rule of statistics: statistical signifi cance 
is not the same thing as practical importance. Cowden’s 
second rule: the more complex the test required to show 
statistical signifi cance, the less important to an individual 
the association is likely to be. Lind didn’t need a p-value 
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to show that lime juice prevented scurvy. Cowden’s third 
rule: the word ‘signifi cant’ without the prefi x ‘statistical’ 
is usually a coward’s way of implying ‘important’ with-
out mathematical evidence.”—John M. Cowden. “People 
commonly use statistics like a drunk uses a lamppost: for 
support rather than for illumination.”—Mark Twain (writer 
and humorist, 1835–1910).

I have seen this last quote attributed to lots of people, 
but to Mark Twain more often than anyone else. He may 
have nicked it, however, because he also used Sir Benjamin 
Disraeli’s (1804–1881) “lies, damned lies, and statistics” 
in his autobiography without attribution. Maybe he antici-
pated the following advice:

“Plagiarize! Plagiarize! Remember why God gave you 
eyes!”—Tom Lehrer (mathematician and satirist, 1928–). 

“I came to the conclusion long ago that all life is six to 
fi ve against.”—Damon Runyon. “If you wait long enough 
the improbable is bound to happen.”—John M. Cowden. 
“Random is not the same as haphazard. Random is like-
ly to be representative, haphazard is likely to be biased. 
Random is much more diffi cult to achieve.”—John M. 
Cowden. “Most people have more than the average number 
of legs.”—Anonymous. “The plural of anecdote is data.”—
Raymond Wolfi nger (political scientist, 1931–).

I have found the opposite of this last quote, “The plu-
ral of anecdote is not data,” attributed to numerous people, 
though I disagree with it. I also like the anonymous riposte 
“the plural of datum is not proof.”

“There are three kinds of epidemiologist: those who 
can count and those who can’t.”—Anonymous (adapted by 
John M. Cowden).

Discussion
Winston Churchill (1874–1965) observed, “It is a good 

thing for an uneducated man to read books of quotations. 
The quotations, when engraved upon the memory, give 
you good thoughts.” Four hundred years earlier, Michel 
Eyquem de Montaigne (1533–1592) said, “I quote others 
only the better to express myself.” If I’d said that yester-
day, I doubt if it would make it into a book of quotations, 
but Montaigne reinforces Churchill’s point: quotations are 
often very helpful. I hope those in this collection are also 
amusing. Having made an effort to identify their origins, I 
hope that if anyone uses any of them, they reference this 
paper, which will have the benefi t, for me, of enhancing my 
CV. If, however, they try to pass off a saying as their own, 
they will be in good company. When the painter James 
McNeil Whistler (1834–1903) made a witty remark in the 
hearing of the writer Oscar Wilde (1854–1900) and Wilde 
said, “I wish I’d said that,” Whistler replied “You will, Os-
car. You will.”
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Erratum—Vol. 15, No. 11 
Two numbers were listed incorrectly in the 

article Dengue Virus Serotype 4, Northeastern 
Peru, 2008 (B.M. Forshey et al.). The fi nal sen-
tence before the Conclusions should read: “This 
lineage is distinguished from previously reported 
DENV-4 genotype II strains by 3 conserved ami-
no acid variations in the E protein: S64L, A222T, 
and S354A.” The article has been corrected online 
(www.cdc.gov/eid/content/15/11/1815.htm).
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“The old Dutch whalers of two or three centuries 
ago,” wrote Herman Melville in Moby-Dick, “were 

high livers.” The author arrived at this conclusion by tran-
scribing what a ship with a crew of 100 carried for each 
month at sea in 1636 into what a fl eet of 180 Dutch whal-
ers might carry: “400,000 lbs of beef, 60,000 lbs Friesland 
pork, 150,000 lbs of stock fi sh, 550,000 lbs biscuit, 72,000 
lbs soft bread, 2,800 fi rkins of butter … 10,800 barrels of 
beer.” This tale of whale fi shery is not unlike other accounts 
of legendary feasting in the Netherlands during the 17th 
century, the Dutch Golden Age.

Though fi shing was a substantial part of the Dutch 
economy, it was trade with countries near and afar that con-
verted tiny Holland into a vast empire. Described as “the 
best fed population in Europe,” the Dutch enjoyed a high 
standard of living. Food that was not grown domestically 
was imported from all over the world, and even the poor 
“were supplied with fare meant to approximate to the diet 
of the more fortunate.” Though generally avert to excess, 
Netherlanders celebrated the birth of a child, the New Year, 

the purchase of a house, the departure or return of a family 
member, the wedding or funeral of a friend with a sump-
tuous feast, tinged with the tastes of India and the Spice 
Islands and washed down with the best wines from Spain, 
Italy, and France.

Commercial prosperity created a large affl uent society, 
demand for exotic goods and luxuries, and thriving art mar-
kets in Delft, Haarlem, The Hague and other cities. Though 
shaken by the iconoclastic fervor of Protestant Reforma-
tion as it spread throughout northern Europe and the loss of 
patronage by the Catholic Church, the art scene remained 
competitive to accommodate burghers seeking artwork for 
their large homes. Artists became specialized to meet the 
collectors’ interests in secular subjects that showcased their 
newly acquired wealth through genre scenes and still life 
paintings.

Still life paintings, the “foot soldiers in the army of art,” 
as they have been called for their modest ranking, found a 
niche as an independent form beginning in the 16th cen-
tury at the same time in Italy, Spain, and northern Europe. 
While natural philosophers turned to investigation as a tool 
for learning and in Delft, Antonie van Leeuwenhoek was 
seeing “with great wonder…many very little living animal-
cules” with his microscope, artists shifted their focus from 

Pieter Claesz (1597–1660) Still Life with Turkey Pie (1627) Oil on wood panel (75 cm × 132 cm) Rijksmuseum, Amsterdam, the 
Netherlands
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mythologic subjects to landscapes, animals, and plants. Art 
captured the bounty of God’s creation, providing not only 
an affi rmation of wealth but also an opportunity for sym-
bolism and moral lessons, in line with Calvinist doctrine. 
In the midst of abundance, the Dutch feared becoming cor-
rupted by it, so their art often contained proverbs and other 
warnings against frivolity and excess.

Still lifes encompassed all sorts of inanimate objects 
and even some small animals or insects. Some, called ban-
quet pieces, were lavish arrangements of food and table 
settings. Others portrayed breakfast offerings of herring, 
bread, beer, or wine. Fine artists of the period painted these, 
among them Pieter Claesz, a master of visual feasts. Very 
little is known about Claesz’ life. A native of Berchem, a 
village near Antwerp, he likely began his studies there but 
later moved to the larger art community in Haarlem, where 
he was noticed for his innovative style. He was very pro-
lifi c. His work was widely imitated, copied, and reproduced 
during his lifetime. His son, Nicolaes Pietersz Berchem be-
came an important landscape artist.

Claesz painted scenes with bowls, glasses, and other 
objects luxuriously appointed and fi lled with spices, fruit, 
and allusions to the fl eeting nature of earthly pleasures and 
the vanity of life. He pioneered a nearly monochromatic 
palette with subdued hues and achieved remarkable natu-
ralism by focusing on how light affects a scene and how ob-
jects are perceived against each other and as refl ections on 
highly polished surfaces. Along with still life greats Willem 
Heda and Clara Peeters, he created the subtle and refi ned 
banquet style identifi ed with the Haarlem art scene.

In Still Life with Turkey Pie, on this month’s cover, 
the muted colors alone betray Claesz’ genius. They allow 
the light to refl ect off the tumbler of white wine, the nau-
tilus shell goblet, the plates, even the glistening olives and 
grapes. A glimpse of the room can be had on the pewter 
pitcher. The turkey, having supplied the namesake feast, 
also donated its light-streaked feathers and beak as decora-
tive headdress for the raised pie.

The composition engages the senses and turns a still 
life into a dynamic one, a banquet in progress, even with-
out humans. We are invited to sample. A plate and knife 
balance off the edge of the table within reach, a serving 
spoon rests atop the half-eaten mince pie. The lemon is half 
peeled. The tablecloth, live with folds and shadows of ob-
jects and set against a rug, bleeds to the edge. A Delft bowl 
rests invitingly at an angle fi lled with fruit and crowned 
with leaves and twigs. The formality is broken by bread 
placed directly on the cloth, along with a star fruit and nuts 
cracked and strewn between the plates along with slices of 
lemon and empty seashells.

Mince pie, fl avored with currants and spices, was a 
treat for special occasions, as were imported lemons and ol-
ives. Salt and the pepper poured out of a rolled paper cone 

made a fi tting complement to the luxury of oysters and 
white bread. The fruit was meant to whet the senses and 
stimulate the appetite as were the shellfi sh, a didactic treat, 
what with their empty shells hinting at the ephemeral.

The abundance and variety of food so eloquently cel-
ebrated in art of the Golden Age did not escape the atten-
tion of those responsible for its safe distribution and use. 
The quality of perishables was monitored, and government 
regulations banned the sale of rotting vegetables and fruits. 
Bakers were required to wash their feet with hot water and 
nontoxic soap before using them to knead tough rye dough. 
Food preservation techniques, among them smoking, dry-
ing, and pickling, were widely practiced. And against a 
common misconception, spices were used to enhance the 
fl avor of food, not to cover its taste.

Despite van Leeuwenhoek’s observation in the mouth 
of an old man of “an unbelievably great company of living 
animalcules,” or bacteria, no connection had yet been made 
between them, or the other microorganisms he discovered, 
and human disease. Yet, food, then as now, was linked to 
disease, often unfairly. In 1655, blue plums and black cher-
ries, blamed for the plague because of their close resem-
blance to buboes, were temporarily banned, and pineapple 
was thought by some to cause “gastric ailments from the 
Orient.”

Centuries later, the abundance of food in some parts of 
the world rivals that of the Dutch Golden Age. But neither 
the distribution nor the safety of the global food supply has 
become foolproof. While microbiology has revolutionized 
the way we perceive food safety, movement of people and 
goods has compromised it. Now as in the 17th century, con-
sumers in affl uent societies sit at sumptuous banquets to a 
mythical array of goods, bar none. Yet, sweet or sour, rare 
or local, organic, bioengineered, opulent, or simply served, 
food carries warnings, no longer about frivolity and excess 
but about disease risk. When van Leeuwenhoek’s animal-
cules are pathogenic, each meal becomes a gamble. Infec-
tion, the great equalizer, has turned banquet to Dutch treat.
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